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' ' TRAVELS 

IN SOJIE PAUTS OF 

■ SWITZERLAND AND GERMANY, 



JoURNEYyV-OWi DeeSDEK" //j?OK^A LUSATIA, tO thc 

Giant's Mountains in Si LEsrA,eri;/i Me iief?(7'n 
through Bohemia to Beklin. 

454. I COMMUNICATED to Baron Von 
Rackoitz my wish to ascend the Elbe, jq order to 
observe its issue from the moimtaiiis of Bohemia^ 
which I bad intended to do in thc course of my pre- 
sent journey to ihe Giaufs 3Iounlains ; but he ad- 
vised me rather to defer this part of my plan to a 
future opportunity ; telling me that it would be well 
worth my while to go by land to observe the coun- 
tries which on both sides bordei- the Elbdiam above 
Pinm; and tiiat his friend Baron Von Block would 
with great pleasure accompany me in such an excur- 
aion. When tliis plan was proposed, it occurred to 
me that, from the right bank of llie Elbe, I might pro- 
ceed through Liisalia to the Giant's Aloutttahts ; and 
on my mentioning this idea to Baron Von Rack- 
nitz, he advised me to send on my own carriage, 
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M ith post-horses, to the place at which Baron Vofl 
Block was to leave me, when he returned towards 
DrtisdePiy and to take tinother carriage for the present* 
excursion : this was arranged accordingly, and M. 
Keuler desired to be of bdr party. 

Jksne latHu I y^8.'^\t^ Mtt out fpotn j^rcfdm nt 

seven in the morning, and proceeded up the left hank 
of the Elbe^ but at some distance from the riven 
Half a league from the city, near tlie village oiLocbs 
rcitZy we passed over hills composed of strata of m*^ 
giilaceous sfojie-nmrly containing marifie bbdies. Far- 
tticr <m, we came to a hill oi granite; and tiXMa^en 
we ascended others of gneiss, which do not however 
bear the softened forms of the Freyherg hills ; for 
' here a very wild appearance is given to the whole 
^lintry by deep val lies, with abrupt ^ides, whifih are 
studded with sharp rocks interspersed witli fir-trees^ 
These are indeed the same strata oi gneiss that ex- 
tend to Treyberg ; but Maxen is much nearer to tlie 
great subsidence which has produced the valley of the 
klhey fend which, in the part nearest to the river, has 
been attetided with many double fractures, where, a6 
the intermediate masses have subsided to a much 
greater depth than the others, intervals have been 
left, on tlie side^ of wljich the strata appear in great 
disorder, inclining various ways, with very picturesque 
projections. None of those narrow fissures, haw* 
evei*, wherein veins have originated^ have here been 
produced in tl)e large masses* 

455. From 



455. From many of tiie above large fractures have 
'resulted only cvmhes, wliich, descending from the 
higher parts of the hills, soon licconie of great depth : 
ill these there cannot tlow any streams but mere ri- 
vulets, formed by the springs tliat issue from ihe 
sides ; and though iu general the latter are so rugged, 
the bottom of these recesses has a very different cha- ■ 
racter, beiug covered with meadows formed on the 
rubbish of ^«ciff5, which has been spread and levelled 
by the rivulets, when swelled by great rains or nielt- 
od snows. At a league's distance froih Maxeii, there 
are milts ; the last of these is a saw-miil, situated on 
a brook ; and near it I saw a very remarbable phe- 
nomenon, of which I had already been informed by 
Baron Von Racknitz. He had shewn me, in his 
cabinet, some very large specimens of the most beau- 
tiful agate, which had a white ground, with vciy regu- 
lar angular stripes of red and violet, disposed in such 
a manner as to, resemble plans of fortifications ; and 
on my expressing some surprize at the size of the 
pieces, he had increased my astonishment by tellin;^ 
me that they were only fragm euts of a vein !2U feet in " 
thickness, passing across the mountains in thei)art of 
the country which he bad recommended to my ob- 
servation. Baron Von Block knew very nearly the 
spot where this phenomenon was to be found ; how- 
ever, to save time in looking for it, Te obtained a 
guide from the milts. 



456, Having proceeded some way along a meadow 
bordering the mill-stream, we came to a part wber« 
B 2 the. 



-«• • • 



« • - WW . 



crossed by the veirij th^ section of which appe.ars Jij 
a high abrupt rock on one of the sides, but is concealr- 
ed on the otb^r by a slope of rubbish covered with 
trees. 

458, We had entered this valley thrx)ugh another, 
ivhereip flows the smedl river Miiglitz, the waters of 
which were red, haying been employed in washing the 
stamps of a tin-mine at Altenberg ; and at half-past 
3, we returned to the latter valley, by Schmors- 
dorf. At this point meet the lower parts of two 
combes ; and on a large rock, left in an upright posi 
tion by the catastrophe which produced them, stands 
the castle of JVesenstew^ the rock itself forming a 
part of its walls. Having issued, by KotwitZy from 
this low space, we crossed some hills composed of 
strata oi sand-stone ; and passipg through the village 
of Krcbs^ we arrived on the bank of the Elbc^ near 
Pima. We here took a boat, in which we crossed 
the river, with our carriage, to Coplitz^ on its right 
b^nkt H^pce we ascended the hills, leaving tho 
vale of Liebthal on our left, and advancing further 
inland, till, just as night was coming on, we arrived at 
Lohnieny a village which, like many others 'in X^s^^- 
tla arid Silesia^ consists of an uninterrupted succession 
of cottages, e^ch with its garden and its orchard, 
^loqg the course of a little stream : som@ of these 
villages are several leagues in length* . » ^ .' 
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; June ^3ih, We set out from Zo/we>j at halfrpast 
^ jp the njorning. B^ron Yon Block, wha was oup 
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the rains, and the grass coiitiimes to grow on it; ao 
that the vallies themselves, whether wide or narroir, 
are so far from having been hollowed out by the wa- 
ters which flow in them, that their bottom is reailjr 
raised by this process. Each of these vallies is tsx- 
treraely unequal in breadth ; the principal one, espe- 
cially, contains some very wide spaces, while in other 
parts it is contracted into a n^ere defile: The pro-* 
jecting rocks here exhibit the situation of the^^^ra^^i; 
in the front of those which follow the direction of the 
valley, the lines marking their 8eparatio<|5 are nearly 
horizontal; but in some of these projectibns^ tliey are 
seen, on the sides, to incl'mc towards the valley, iu 
others, towards different points; ^wbich; indicates a 
difference in the angular movemaits undergone by 
the parts remaining at a higher level, at the epoch of 
that catastrophe of the strata^ whence have resulted 
these interior vallies, which, aS I have already shewn 
and shall continue to shew, assume so great a diveN 
3ity of forms and directions, branching off from both 
the sides of the deepest and largest valley, namely, 
that which receives the Elbe at its issue out of Bake- 
7nia; in a future journey I shall describe the asto- 
nishing variety observable in the forms of this latter 
principal valley ^ as well as in the height of the moun- 
tains on its sides. My two companions, on viewing 
the objects before us, readily acquiesced in my opi- 
nion, that the waters flowing in these *oaUm had not 
Jiad any share in their fqrmation, which could only be 
ascribed to fractures, often double, through the whole 
mass of the strata; that the widenings &ad co7itra€' 
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tiom observable in the course of each vaUetf had 

been occasioned by differences in the width of the 
' -masses svbsidhig in the intervals of these fractures; 
I and that the various inclinations of tlie strata had 
^-•arisen from the unequal subsidence of the masses re- 
r -mainingat a higher level on their sides. 
I - 4fe. At iialf-past 8, we arrived at /FrAtoi, a vil- 
I lage on the borders of ihe Elbe. Here begin, on the 
I riglit bank, iHose precipitous rocI:s ; which, with no 
I 'Otlier interruption than a tew fractures, extend a 
I "Jeagneup its course to the village of Itt/Jen, situated 
I in a part where this river is joined by a brook. At 
I -Weklen we hired a boat, in order to ascend the Elbe 
I as high as the latter village ; and the w ind beipg fa- 
I 'vuurable, and this part of the &ti'Ciini not very rapid, 
' ve soon accomplished our little voyage with the as- 
isistance of a sail. It is within this space that there 
i i*re, on the right side, the principal quarries of that 
Ej' beautiful smid-stoue, w hich is transported along the 
I whole course of the Klie by the name oi Pima stone, 
f tliough Pinia Itself is on tlie opposite bank of thei 
I -river; but the same stone is iomid ■also near that 
1 -town, and was probably first worked there, as being 
I "■ more easy of access. 'I'he quarries on the right bank 
I- being at a considerable heiiiht, their rubbish fortns 
t ' below them a long slope, which covers the sections of 

the interior .¥/7'fl/«. When blocks are detached from 
i 'the uncovered strata above, they are easily made to 
k slide down this slope, to a platform of considerable 
»!^i-eadtli, which iieb betwoeu it ajid the river, andon 

wliich they arc hewn ibr tiicir various uses, bofove 
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they are put on board the barges. In time, it will 
I become necessary to cleaf away the upper part of 
this slope of rubbish ; wliich will be no easy task, he- 
Cause the sections of the strata are already much co- 
vered by it I went a little way up the slope, in 
order to examine whetlicr these iVra^a contained any 
marine bodies; I found on their fragments a great 
many impressions of large pectbies ; and my two com- 
panions told me tliat, in some parts, several other 
species M ere observed. Thus it is evident that these 
siraia, which we now see broken, inclbicd, and ^^x- 
^^\y siinktii, must have been ori^iinally formed, like 
all others, in a continuous and nearly horizontal 
situation. 

463. By these quarries, the whole front of this side 
of the Elbe on which tliey have been opened is ren- 
dered entirely bare : above the slopes of rubbish, it 
rises precipitously to the summit; and the slopes 
themselves are too incessantly accumulating to per- 
mit vegetation to overspread tiieni. The top of the 
precipice is exiremely picturesque, being deeply dia- 
secttd into distinct rocks, of very irregular forms. It 
was here that I observed, for tlie first time, the phe- 
nomenon to which I have referred as explanatoiy of 
the rounding of the scattered blocks, while still re- 
maining in their original places, by the decomposi- 
tion of their angles. These diKlinct rocks on the brow 
of ^e precipice have acquired their present form in 
consequence of fractures, attended by the crumbling 
down of thp piu ts that once occupied their intervals, 

which 
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which hns reduced them iiito a kind of columns, com- 
posed of insulated masses of the strata: now the up- 
pi^rmost masses having been most exposed to the ac- 
. tlons of the air, especially of the winds, which have 
not in the same degree affected those below thern^ 
and these actions not having been equal on all 
their sides, it has hence resulted that most of tlie co-r 
lumns, when viewed from a distance, have the ap- 
pearance of giants with deformed heads on mon- 
strous bodies : the firs which have sprung up in the 
irttervals of these rocks, and now encircle them, ren- 
der their general aspect still more picturesque. On 
expressing to the Baron my wish to examine the 
ridge more nearly, he told me that to take me up to 
it from Raderiy formed a part of his plan ; and that 
we should afterwards descend from it into another 
valley, which would lead us to the place where he 
had appointed our postillion to wait fpr ua with th^ 
carriage. 

454. We reached Raden at half-past 10. I have, 
alrfeady said that this village is situated at the point 
. \\)iere a brook discharges itself into tne Elbe ; this 
^ihall stream arrives through an opening in the rocks, 
extending inland a considerable way; and on its. 
right advances a promontory^^ the continuation of the. 
abrupt ridge in which are the (juarries. We ascend-? 
edthe extremity of this promontory by a path at first 
very steep : and when we had reached its summit I 
renjarkcd a circtimstanc^ which I had afterwards fre- 
quent opportunities' of observing in ajourney towards^ 

( 
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the higher pai't of the' course of the Klhe; nairitiv, 
that tbe Hbriipt sides turned towards the river ai'e 
those, not of any niUe hiils, but ofridijes of haifdft- 
hills, with angular siimiiiits only a few feet, 111 
breadth; tiiere are here two ridges of tli^s kind, 
which have been produced by fractni"cs more or less 
pai'allel with each other, the an<^idar' motions of the 
strata having been directed to-wards deep vallies. The 
ridge nearest the river is that in ivhich the quarries 
are; and the other is but a little behind it, being se- 
parated from it only by a vale of inconsiderable depth. 
This inner ridge slopes down rapidly, on the side far- 
thest from the riverj to a veL-}: deep cojnbe descend- I 
ing towards i{«rfe« ; the slope consists ofrubbisb, and ' 
is clothed with a fir wood. It was during the catas- 
trophe which reduced these masses of strata to the 
form of ridges, that the narrowness of their summits 
occasioned them to split in so many places ; and . 
since the birlli of the continent, the winds have 
widened their fissures, and given to their separated 
masses this columnar form ; for the ridge witliin is, 
in this respect perfectly similar to that which ccm- 
iiiands the F.lbc. We entered the small vale dividing 
the two ridges, by an interval between the columns of 
that farthest fruin the river, the inner side of which 
we observed to be cut down vertically. 

4fi5. Having followed a veiy narroiv palth, tor- ' 
' dered by a line of rocks, on the uppi^r part of a smalj 
slope of rubbish rising up to the brow'of theabriipi 
side next the Elbe, we arrived at the foftt'-Of dric oi" 

those 
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zh IS said to be the mqst ibndent edifice in tl^e 
.J- iKiioIe country, j The Campy is the uppermost Uock 
of auch ^ pile as I.have Just described, and is vi mv 
qvjal lehticqlar form: several persons may stand toge* 
ther on the fl^tte&t part of it, if their heads are suffi- 
ciently strong not to. turn, QVL seeing the Elbe flow 
^ftany hundred, feet below them« 

J 468. Wihat an extraordinary scene had we here 
within our viq\y ! On the opposite side of the Ell/e, 
we saw ionnedi^tely before us the summits pf many 
hills terminating ,ip sharp angles^ and dissected into 
various forms, like that whereon we stood ; and at a 
gi'eater distance, we distingujished the summits of the 
bills of gneiss f separating the vallies or combes of 
Maren, Scfimorsdorf, and the MiigiitZj through 
.which we had passed the preceding day. Now 
when, on viewing these hills oi gneiss rise above those 
of sandstone, it is recollected how much greater a?i^ 
gular motions have been undergone by. the former 
strata than by the latter ; when it is farther consider^ 
ed that tliese latter, which contain marine bodies^ are 
of great thickness, and that consequently a very long 
time must have been required for their accumulation 
on an extensive tract of the bed of the ancient sea, 
a very lively idea may be formed of the revolutions, to. 
which that bed must have been exposed, after thQ 
^i^rtf^fl; of ^72ei,s^, already fractured, were covered- by 
these new strata; a great part of the mass of all the 
strata having undergone,. duringthe- latest, of thes^ 
revolutions, }h^ subsidence whjei^pe resulted tbp deep 

valley 



valley of the Elbe, towards which the strata of sand- 
stone slid down over tliose of gneiss, breaking into 
several ridges, as has been seen in the am&U lateral 
vallies. 

469- If any farther proof were required that the 
valley of the £lbe has not been excavated by the river 
itself, this proof might here be afforded by the ap- 
pearance of its opposite bank, which is very low, and 
much intersected, For all action requires a reac- 
tion ; so that it could not have been possible for a 
river with a strait course, like the Eibe in this part, 
to cut down its bank precipitously on the right side, 
unless it had had a support, from the top, on the oppo- 
nite side. Now if the level of this river bud been, 
.perhaps not more than 10 or 15 fathom, higher than 
at present, it would have extended its waters, through 
several openings, over a very wide tract of country, 
in which, losing its rapidity, it would have formed 
lakes. Many openings of this kind will be seen on 
both sides of the Elde, towards the upper part of its 
course ; where it is every where equally evident that 
this river has merely followed a channel which it found 
already open when it first began to flow. 

470. The whole of the country, which lay within 
our view from the Canopy, appeared very evidently 
to have been a scene of great catastrophes, from the 
multitude of pyramidal mountains, not only in the 
tract composed of strata of sand-stone, but in that 
consisting of primordial strata. In the first of these 
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tracts tliere were dome very remarkable etmnenoes 
rtsi»g to a great height abov^ others of a similar kiod| 
which had subsided. The strafa that Corm these 
pyramids contain marine bodi(^Sy and must cons^* 
quently have been originally continuous^ and nearly 
horizontal^ at the highest level which they now aUain. 
It would therefore be desirable to bring hith^ those 
who persist in imagining that the pyramids in the 
j4lps are a kind of large crystals^ formed on the. bot- 
tom of the sea, in the same manner as those are, 
which we see rise on the bottom of the vessels where- 
in salts are made to crystallize; when these persons 
beheld similsir pyramids composed of strata that cod- 
tain fnarine bodies^ they would surely understand the 
^ real cause <^ all eminences in this form; namely, tha^ 
during the subsidence of the whole nuiss of the strata 
rsome parts were left at a higher level, having fouad 
supports beneath, in the caverns into which the tesf, 
'of the mass then sunk. Of the X^rge pyramids hGiii 
within our view, the most distant, on the right bfuaki 
was tke ZirkeUstein ; and nearer to us, on the same 
^bank, rose the Lilienstein. On the left bank was 
•the famous Konigs-stein^ with its summit crowned by 
a fortress; and behind this we saw many similar' 
eminences, among which were the Pfaffen-stein and 
'the QuelL I shall give a farther description of these 
^pyramids in a subsequent journey, when I had a 
nearer view of them. 

.471. After we had observed the commenceinent 
.of this couptvy of pyramids, which extend into Bohcr 

mia. 



fnia, we came down from the Canopy ; and passirn' 
through itg gate-way, and through one of the open- 
ings in the parallel ridge of eminences behind, we 
descended the wood on the ojipohite side by a very 
.steep path, down to the bottom of tlie above-men- 
tioned comlie, where tlie soil, being levelled by the 
sand washed down from the slopes, is now covered 
with grass. We went up the cotnbe, till we came to 
the foot of an amphitheatre of high rocks, which ter- 
minate it, at the liigher end, and which shew very 
evidently that all these hollows, whether combes or 
vallies, are merely the effect of subsidences-. As 
there was here no passage, we returned down the 
combe, to a low space called Raden-gnind, in which 
several vallies meet in a kind of half-star ; and the 
rivulets issuing from them unite to form the brook 
that passes through Raden to join the Elbe. We 
ascended the course of the largest of these streams, 
through a valley, the bottom of which is, to a great 
extent, horizontal, and covered with grass; and when 
we had advanced a certain way, we fancied ourselves 
in another cul-de-sac, on account of the large rocks 
which rose before us. But the Baron, who was ac- 
quainted Willi the spot, led us up a path obhquely 
ascending the slope cf rubbish on our right ; and this 
brought us to the entrance of a chasm, which is at a 
considerable height in the rocks above, and winding 
through them for a long way, with an insensible rise, 
at last opens into the elevated plain whence we had" 
descended into the first of the systems of vallies, which 
1 have described as arriving separately in the great 
c 9. valley 
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. valley of the Elbe: but at the pointvwh^re tliis chmm 
opens into, the plain, it is less abcupt than that which 
had first afforded us a pa^^tige^ The brook that 
flows in the combe descends tbi'ough this defile, where 
it forms a cascade^ as I shall presently describe, and 
then rushes down the slope of rubbish which we had 
ascended to gain the entrance of the chasm from ber 
low ; when, swelled by great rains, the stream has 
made furrows in this slope, carrying down the rub- 
bish, and spreading it over the horizontal part of the 
bottom of the combe, on which it has accumulated; 
and below this point, the waters no longer pmpel 
any thing but sand along their course. This is on« 
of the very numerous operations which are carried 
on' in the vallies belonging to mountains, and of 
which the origin^ the progress^ and tlie limitSy are q^l 
within our observation. 

472. It is a little within the entrance of the chasm 
from below, and at a point where it suddenly be- 
comes deeper, that the brook falls in a cascade^ from 
the top of a rock in which there is a grotto. Thf 
brow of the rock being horizontal, the brook here 
spreads to a greater width, and rushes down in a. 
fine sheet of water ; but we passed behind it without 
being wetted, and entered the grotto^ which we found 
•lined with various ferns and mosses. The Baroo 
told us, that, at the moment when the rays of the 
sun fall on the sheet of water, those who are in the. 
grotto behold the most beautiful assemblage of pris- 
matic colours ; an effeqt resulting from the differeat 

refi-actions 



refractions of the rays produced by the small silU 
into which the cascade is divided. I must here say 
a few words generally, respecting grottoes and cas- 
cades. 

, 473. Grottoes and caverns constitute one of the 
effects of those catastroplies which the strata have 
undergone; the cause of tlvcir production is that, 
durinjfthe subsidence of tho already irLiclurcd mass, 
some of the pieces, iinding beneath them larger va- 
cajicies than the rest, and consequently ii'MiH^ to a 
greater depth, leit above them cavities, either interior 
or exterior, in some places under the plane of the 
superior 5/r«/fl still remaining continuous; in others, 
between large fragments which fell in such a manner 
as to support each other archwise. As for the cos- 
cades, so frequent among mountains, they are to be 
considered, not only as effects of the catastrophes 
■which had produced those abrupt sections of the 
rocks here occurring in the course of the streams, 
but as belonging to the number of the proofs that 
vaUics have not been cixavated by rumiing ivatei's. 
Some streams, after having flowed uninterruptedly in 
a high valley, suddenly arrive at one of these abrupt 
sections of greater or less depth, and precipitating 
themselves from the top, they are thus brought to a 
lower level, where it is evident that they can never 
have had power to act. It would have been easier 
for them to cut the brow of the rock over which they 
pass thus rapidly, than to hollow out a conlinuoua 
bed; but this brow, on the contrary, affords a proof 

that 
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that they do not exciroate any where, since it 4s m 
general covered with moss; the growth of that plant 
being jfavoured by tlie air, to which the sheet of water, 
becoming thinner proportionally to its increase in 
I'apidity, affords access on its bed. Such is the case 
on the border of the cascade in this defile; and other 
examples of it will appear in the sequel of my jouf- 
ney. 

474. Ascending one of the sides of the cascade, 
we {iroceeded by a narrow cleft in the rocks, tbrou^ 
which the brook arrives, and of which the slope is 
such, that the stream is enabled, by artificial nieanSi 
to turn several mill-wheels in its course. ' At die 
upper end of this cleft, which opens into a ground 
higher than the summits of the steep ridges separat* 
ing the lower vallies, stands th& village of Radoh 
^alda, or Radezvald^ where our carriage was watting 
for us. From this point we^ntinued for some tinpe 
to ascend, till we reached the highest part, whence 
looking back towards the Elbcy we had a prospect 
which conveyed a very exact idea, though on a small 
scal^, of an extensive tract in Tartajy, described by 
travellers afli above the level of the summits of some 
lofty mountains, the yallies of which are entered, on 
descending fromjt ; and the cause of this very plainly 
appears in the spot whereof I am now speaking. For 
here we looked down on many lines of the rpcks 
forming the dissected summits of the abrupt hills, 
between which we had foqnd vallies manifestly pro- 
4uped by fractures, with partial subsidences, an4 

angular 
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angular motions of tJie separated pieces ; these in- 
deed being the general cause of the tbrmution of 
ridires (A mountains, which are composed of */rrt^a 
wiginally horizontal and continuous, and are sepa- 
rated by vallies, in conscqueiice oTily of the g 
Jiubs'uknce of some of their parts, and the angular 
motions of those reinaiiiing at a higher level than the 
rest, though lower tijan tliat which these masses oc- 
cupied in thciK Original situation ; as appears both 
hei^e and on the high ground in Tartary. Many rows 
of fir-lrees, one behind another) on the higlier part of 
the course of the Elbe on this same right bank, led 
us to judge that catastroplies of a similar nature had 
there extended much fartlier than in the part which 
fre had now observed. 

475. Henee «e proceeded towards the castle of 

St(»lpen, built on a conical eminence, of which, how- 
ever, the summit was not higher than the ground 
whereon we were travelling. In this road the gra- 

. nite appeared very near Uie surface, and we could 
even distinguish its strata in seme parts, where the 
road was cut in it. Thus we had passed Irom the 
strata of saitd-sione to those of granite^ without per- 
ceiving the transition ; the bills being covered witli a 
very thick loose soil. These granitic strata are the 

- continuation (though, as the^ have subsided, at a 
lower level) of those that form the chain to which 
the Borsberg belongs : I have already described that 
eminence, and we here bad it oo our left. 
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476. We now descended into a rale^ from the bot- 
tom of which rises the mount whereon stands tht 
castle oiStolpen; the base and the lilope of this 
mount are covered with grass, except in parts where 
there are projecting rocks ; and the castle is built on 
those of the summit, which we found to consist of a 
great mass oi prismatic basalts^ not large, and loosely 
arranged in groups; so that the rain. water penetrat* 
ing between them^ their surface was become greyish 
by decomposition. It is remarkable tha];, at the foot 
of this cone, on both sides, we saw rising above the 
grass some small rocks, which, though of the same 
stone and much shattered, had so little regularity in 
their fractures, that, in another situation, they could 
never have been taken for basalts. I have met with 
this circumstance in several other places ; I mean the 
association of regular basalts^ with the same basaltic 
substance irregularly fractured. I shall have fire- 
quent occasions to mention basalts in the sequel of 
these Travels ; but I shall mostly confine myself to 
a description of phenomena. For, in places where 
basalts are not accompanied wiih porous lavas, scoria, 
volcanic ashes, or pumcc-stones, as they are in the 
volcanic mountains of the country of Treves, and in 
some of those of Hesse, it is very diffifcult to decide 
the general problem with any certainty. 

477. Jn the road from hence to Schmidtfeld, where 
we arrived at 6 o'clock, we saw blocks o{ granite in 
the loose soil. Here I found my own carriage, which, 
had been sent on from Dresden ; and I took leave, 

with 
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with much regret, of my two friendly and intelligent 
-companions, who were this evening to return to Dres- 
de?i, whende we were only at the distance of 3 miles 
and a haltj while I was to continue my journey to- 
wards Lusatia. The weather being fine, I deter- 
mined to travel all night, that I might the sooner 
reach the great objects which I had in view. At half 
past 7, therefore, I set out for Bautzen, distant 3 
miles and a half, and arrived at that place at half 
after ] in the morning. My road lay through woods 
and arable lands, interspersed with several villages 
and towns; the soil is of *««(/, and in several places 
I saw in it great accumulations of blocks, some of 
which were very large. 

Jujie \^th. I set out from Bautzen, at three quar- 
ters after 4, for L'Cbau, whicii is at the distance of » 
miles, and where I arrived at half past 8. For some 
way, I saw granite occasionally at the surface ; but 
afterwards it disappeared, even where deep intersec- 
tions were made in the sand, the upper part of which 
contained abundance of granitic blocks. As I pro- 
ceeded, I found the country become more hilly, and 
some of tl)e hills had abrupt sides. I saw among 
them several large insulated eminences, rising with 
a sharp summit, and sloping down all round to the 
general level of the soil : the tops of these were co- 
vered with firs, and their slopes were cultivated. 
On an attentive study of the country, it is manifest 
that these are eminences, only because other masses 
of strata have subsided around them ; I had reason 

for 
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lor supposing them to consist of grtddte.; but Iliad 
xK)t aneax view of any of them; I saw a chain of 
9¥>fe continuous mountains at some distance on the 
left As I approached Lobau^ I observed that the 
road was paved with basaits. 

478, From this place I set out, at a quarter after. 
ft for Hermhutte^ a mile and a quarter distant, and 
arrived there at a 1 1 o'clock, having travelled over a 
very good causeway, almost entirely paved with.Z»^* 
salt9. The hills, M^hicb are very numerous, hecomo 
here narrower and more rapid. The soil is mndy^ 
and is seen, in the intersections, to be very deep ; but 
in some places I observed \h^ granite rising aboveit, 
and there are everywhere granitic blocks on the sur- 
face. I ascended the last hill on my road through a 
H^ood t)f firs and birches, yhere the soil was v^fry 
9tony, being full of fragments of granite^ As this 
hill is of considerable height, its sununit a>mmandt 
a view of an extensive vale, with several emioences. 
rising in it, on one of which is Herrnhuttey where I 
speofr this and the following day, 

4!79. This is the principal settlement of the Mo^. 
^m^ianSf or United Brethren, for whom I entertain, 
much <esteem; as I expressed in my first Travels^, 
where J. described another of their settlements at 
Neu-mied. I had here the satisfaction of seeing 
Baron Von Watteville, the chief head of the So^ 
oiety, with the j^urone&s, his wife, daughter and 
^4gas of Count Yodsr Zenzenpo&ff, who had esta^ 

blished 
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blished this brotherhood under its present form, and 
had presented to it this town as a central place, con- 

I venient for tlie residence of the Directors, who com- 

! pose the body of Elders. I saw here likewise some 
of the chief of the Moravian Clergy, who were very 
respectable men : among these wurc M. J. Loretz, 

I of the country oithe'Grisons, and M. Jerome Ris- 
LER, who had both belonged to the society from the 

I period of its first establishiiieut at this place; M. Du- 
VER^fols, of llie country of MonbeUiardi where the 
brethren have another of their cliief settlements; and 

I M. HiiKFEL, secretary to the counsel of Elders, who 

I kindly engaged to accompany me the next day to 

I view the adjacent country. 

June \5th. M. HUffel conducted me to an inau- 

■ lated eminence, which ig called the Spitzbtrg, or 
i" pointed mountain, and is at a league's distance from 

Herrnhiitte, near Hemiersdorf, on the S. E. of that 

town. The Sp'itzbcrg is the highest of two hills 

' rising ft-om one common base, which is covered with 

I grmiitic and basaltic rubbish, and ascends with a 

■ gentle slope to the foot of these eminences. From 
this point, we proceeded up a more rapid slope to the 
top of the Spitzberg. Its summit is a rock composed 
oi basaltic prisms, which are inclined, and present 
their sections on the outer side of the hill; they split, 
and a talus has been formed by their fragments ; but 
it is not yet overspread with vegetation, because of 
the continual talis of fresh rubbisli from the rock 
gbove. Jlence it is manife&t that this operation, 

though 
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though it must have commenced at tlie birth of the 
continents, cannot have continued through a very 
great number of ages. 

480. We descended the Spitzherg on the inner 
side, or that next the small eminence. Of the Spitz*, 
berg itself, the slope was covered a considerable way 
down with basaltic rubbish ; but, on entering a cul- 
tivated space at its foot, about 300 paces in breadth, 
we saw there nothing but granitic rubbish ; till^ 
reaching the foot of tlie small eminence, we found it 
bordered with a little ridge of basaltic balls^ which 
were about a foot in diameter, and appeared to have 
rolled down from the summit. To this we ascended,, 
in order to discover the origin of these balls ; and it 
proved to be very singular. The rock was a con^- 
ries of spherical masses, 5 or 6 feet in diameter ; and 
the interior part of several of these spheres, which 
rose above the general surface of the rock, being dis« 
covered by the decomposition of the external crust, 
we saw that they were composed of several distinct 
coats^ within the innermost of which such balls as we- 
had observed at the bottom of the slope were lodgedf 
like the seeds in a pomegranate. We |bund cup^^ 
formed by the lower part of the coating of these 

• 

spheres, which contained many of the smaller balls. 
Id places where the rock was uncovered, we could 
perceive the points of contact of some of the large 
spheres, which seemed to have been produced by de« 
composition in a mass naturally continuous. Hoiir 
singular are these properties^ in stony bodies ! ^ 

481. While ^ 
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481. While we were still ou the Spltzbergt the 
sircuit of the horizon had struck me as a very inte- 
resting panorama; and M. Iliiffel liad pointed out 
and described to me the principal objects within our 
view. When we looked towards Herrnhutte, this 
horizon was bounded by the liills that I bad crossed 
in my way iVoni L'tibau ; but beyoud these appeaj'ed 
a summit calied Svlaiidtrbcrg, towards the extremity 
of which, on the right, rose a basaltic eminence 
narnad the lioltstdn. On turning to our right, we 
saw another insulated eminence, bearing the name of 
Spitzba'g, like that on which we stood, and having 
on its summit a similar rock composed of prismatic 
basalts; and behind this we perceived a chain of dis- 
tant mountains. Continuing to turn in the same di- 
rection, we saw three conical eminences, of which the . ■ 
middle one was the Landskro/ie, near G'urlitz ; this 
eminence is basaltic, and very high; that on the left 
^' is also of basalt, but that on the right is oi granite. 
I After we had thus viewed half the circle of the hori- 
I zon, we turned towards the extremity of a chain of 
t mountains belonging to Lusatia ; this extremity is 
called Friedlandische-gebiirge, being near the town of 
I Fried/and, in Bohemia ; some of its eminences are 
' very high, and through an opening in them, we per- 
I ceived some summits belonging to the chain of the 
t Riesen-gebiirge, or Giant's moimlains; the rest of 
I the circuit was occupied by another chain, tlie sum- 
mits of which constitute the boundary between Lusa- 
tia and Bohemia. All thes« chains are composed of 
jj^ranite and gneiss, ^J 

f 482. Withiu ^H 
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482. Within the space encompassec^ by liiis'ele- 
vated horizon rise several hills/ man}' of which are of 
basalt y others of granite, and a few of corneous sckk' 
tus. That whereon Hermhutte stands is of granite; 
I walked round it with M. HiiiFel, who led me first 
to a quarry, in which the strata of the granite sepa- 
rated the more easily, because they were istrongly in- 
clined forwards : he made me remark that thb rode 
had on one side been covered with a stratum of ba- 
saltic ballSf which followed the inclination of the 
granitic strata. Most of these balls having been 
cleared away, none remained but in the lower part, 
where the stratum passed under the loose soil at tive 
foot of the hill. Continuing our walk, we came to a 
brook, which flows in the interval between this hill 
and the next This interval is a very pleasant vate; 
paths have been made in it on the sides of the brooK| 
and alleys have been cut through a wood descending 
to it, benches being placed at certain distances along 
the alley leading to the summit of the hill, on the op- 
posite extremity of which Herrfikutte is situated; thb 
highest part, where the inhabitants have a very pretfjr 
walk^ commands a fine prospect I saw in the -vale 
ft great many blocks of granite; these might be sup- 
posed to have fallen from the sides, if there were not 
among them some oiwhite quartz, no strata of which 
externally appear, 

483. Here then we have an assemblage dTgreat 
monuments of successive catastrophes, wherein strata 
of various kindS; certainly formed one. on anothei^ 

have 
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liave been overturned beside eacli other, and covered 

with heaps of fragineiits, which are too widely dis- 
persed to iiave betti prodaced oa the continent since 
it liaa existed ; for that no cause can have detached 
tiieiii, ajid brought them down from tbebeights, ap- 
pears very nianitestly on coniiderioji the lowness of 
the neighbouring liills, the small quantity of water 
that descends from them, and the prodigious abun- 
<Janceiu which these fragments arefound: they must 
tlierefore have been ejected from within by explo- 
sions of the expansible fluids violently compressed in 
tlie caverns that received the vast masses of strata, 
wfiich have disappeared externally, and from the 
subsidence of which have resulted the vacancies be- 
tween the hiUs and mouiUains now existing; tlie latter 
being only the ruinous remains of those strata left 
at a higher level. The fragments produced during 
these catastrophes were triturated and dispersed by 
the agitation of the water on the bed of the ancient 
sea ; and the sunken strata liaving also been covered 
with new precipitations of sand and other loose sob- 
Stances, a veil has tiius been thrown over their state, 
which is consequently only discoverable in caverns 
and in mines. 

June \Cuh. I set out from Herrnhutte at 5 in 
tlae morning, and went first to Reibersdorf, the seat 
of Count \'oN EiNSiEDtJ.; knowing that he and the 
Countess, very respectable people with whom I had 
had the good fortune to become acquainted in Lon- 
^o.some years beforcj >vere at presept residing at. 



4 



52 

this place. In the road^ I continued to observe tint 
same varieties in the nature of the eminences sepa- 
rated from the chains of mountains, some being of 
granite, some of basalts, and others of schistui; 
while the soil of the adjacent fields was mingled with 
fragments of all these different stones. As I ap* 
proached, at Zittau, the chain of mountains over 
which lies the road into JSohe?ma, I again observed 
strata of the same sand-stme as on the borders of 
the Elbe, containing the same marine bodies. I have 
already remarked that these strata, composing a maM 
of such great thickness, must necessarily have been 
formed, within a certain period, over all that part of 
the bed of the ancient sea, on which, at present, pw- 
tions of them are found ; those at Zittau, therefor^ 
have been separated from the greater mass along the 
Elbe by subsidences and angular motions, which have 
brought to view externally the strata whereon those 
oi sand-stone were originally deposited. 

484. At half past 9, I arrived at Rdbersdorf^ 
where I met with a most obliging reception from the 
Count and Countess, who pressed me to make some 
stay with them. But I could not allow myself that' 
satisfaction, on account of the length of th$ journey 
in which I was engaged, being well awai*e that its ob- 
jects would require very particular attention ; more* 
' over, before I began my observations in the Gianfs 
Mountains, where I was principally to seek for the 
phenomena to which M. Meierotto had referred' 
me as supporting his system^ I was to receive direo 

tions 



'tiona from a gentleman to whom lie had given me a 
letter, Baron Von Gebsdorf, who was then at his 
seat at Maffersdorf, situated at the entrance of those 
mountains. I set out from Reibersdorf therefore at 
3 o'clock, in order to reach Maffersdorf the same 
.evening. 



485. Ill the fields, I again saw fragments of ba- 
talts mingled with those of granite. I passed 
.through Frkdland, the castle of which is built on a 
. basaltic eminence. This town, and tliat of Neu- 
stadt, where I afterwards arrived, are on a slip of 
land belonging to Bohemia. From hence to Berg-, 
strass, I found granite become more and more pre- 
valent among the stones scattered in the fields ; and 
there were some immense blocks of it, as well as of 
schite quartz, though several ridges of hills still io- 
rtervened between these grounds and the granitic 
mountains. 



486. It was 6 in the evening when I arrived at 
Maffersdorf, where Baron Von Geisdorf, to whom 
I was as yet a stranger, received me with that hos- 
pitality which particularly characterizes gentlemen, 
who, after having spent the early part of their lives 
in general society, have retired to their own estates, 
where they chiefly reside, continuing to exercise their 
minds in liberal pursuits. The Baron had studied 
several branches of natural philosopliy ami natural 
history, which soon supplied us with many common 
subjects of conversation. Among his instruments 

vol.. 11. D of 
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of experimental philosophy, were some electrical 
apparatuses, most admirably constructed, and of 
gi-eat size. Aiirial electricity had, in particular, 
been the object of his very assiduous pursuit, by 
means of an electrical kite, the string of whicb, 
composed of metallic threads intertwined with 
hempen, was more than 1000 feet in length. When 
the kile was raised, this cord was put in cooimunica- 
tion w ith an insulated conductoVy which was aolidly 
'fixed near a window, and near which another coff- 
ductoVj in communication with the ground, might 
be brought by means of an insulating bandlie ; jand 
thus, without any danger, sparks might be drawn 
during a thunder-storm ; the Baron told me tbat ba 
Iiad sometimes drawn them at the distance of tiro 
feet. The course of bis very interesting and instruc* 
tive observations relative to this^ object has been pub- 
lished, with the description of his apparatus,, iii the 
Memoirs of the Soc'utrj of Investigator^^ of NtXMt 
at Berlin, The cliange's in the elevation of the kittf 
occasioned by tliosc in tlie Ibrcc of the w iiad, ara. 
here seen to produce sudrkn tnuisitions from the^ 
sitive to the negative state, and vice rersd^ whitb 
are indicated by the electroscope, and of which t 
have explained the cause in a paper presented to 
the same society. I'liese are not changes in the 
Quantity of electric fluid contained in the whole ap* ' 
paratus of the kite^ but removals of the fluid itself 
from the kite to the bottom of its strung^ or " from 
the latter to the former, occasioned by the influence 
of the various electric states of the strata of the 
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fttmosphere attained by the hiie : an effect similar to 
that wliich h produced on a long insulated conductor, 
when a body, whether positive or m-gative, is ap- 
proximated to either of Its extremities. 

487. The litkQlogical collection of Baron Von 
Gersdorf was immense, and the specimens being 
very large, it was, on that account, the more in- 
structive ; he had, in particular, taken pains to col- 
lect all tlie genera and species of stones disseminated 
in the sandy plains of the country. There being pi 
great variety of tiiese, as is the case in many places, 
and some of tliem being very beautiful, I asked hiui 
whether the same stones were found in strata in the 
neighbouring mountains; he replied that they were 
not, and that this bad always very much surprized 
him. Here then appears a new example of tlie 
great geolocical fact, that the blocks scattej-ed at the 
■ foot of the mountains differ, as much as those ob- 
served in very distant plains, from the strata which 
compose these mountains ; whence it is evident that 
the latter cannot have been the source of the clo7nf 
masses disseminated in the plains. The Baron's col- 
lection contained also many species oi Jlintsy which 
had been found among other stones in the same^an^, 
and of which some were of so bright a red, that, h^d 
they been cut, they miglit have been taken for car- 
neiians: yet, in the whole country, there were po 
strata of chalk, nor any etber \iwd ,o( cakared^is 
strata containing silices ; and tliis all'urds a new 
■^roof of tlie pause which I have assigned to the dis- 
D S semination 
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semination of so many silices on the surface of oar 
continents, namely, the dissolution, at a certain 
epoch, under the liquid of the ancient aea^^ of the 
calcareous strata in which they were ori^nally 
formed. Lastly, in tliis sand the Baron had likewise 
found pieces of yellow amber. That resinous sub^ 
stance is found also in Brandeburg, Mecklenburg^ 
and other sandy countries in the north of Germany; 
but its origin is still a mystery ; because the tree of 
which it was the product no longer exists. We know 
that, at the moment when it issued in a soft state 
from the bark of this tree, it frequently enclosed 
within it insects of several species. It is on d>e 
sandy strands bordering the Baltic and the North 
Sea, that amber is collected in the greatest abund- 
ance ; not that any is now formed on these strands, 
but thaJt, having been contained in the sand of the 
cliffs, when this sand crumbled down, and was 
washed away by the waves, the masses of the amber 
were left on the surface, like other gravel. Amber 
is likewise found near bi*aoks in ttie interior part of 
the country, because there also the sand contains it 

488. M. Meierotto had requested the Banm 
to give me such directions at my entrance into, the 
Grianfs mountains^ as might enable me to go, by. the 
straitest roads, to the parts which he wished me tt> 
observe; and first to Schriebers-hauy where I was to 
obtain farther instructions. The Baron advised ma 
to proceed to that place on foot across the niouD- 
tains ; but first to visit a mountain in his own neigh' 

« bourhQodj 



37 

bourhood, called the Tafelfichte, (table of firs,) or 
Tafektein, (table rock ;) to which purpose he wished 
me to devote the following day. He rendered this 
excursion the mure agreeable to me, by proposing 
to M. U1.RICH and M. Hermes, two young friends 
of his who were then at his house, that they should 
accompany me in it ; and they vei'y readily agreed 
to be also my guides to Schriebers-hau, but we were 
prevented by bad weatiier from accomplishing ths 
latter part of our plan. 

June 17tk. We set out from 3Teiffcrsdorf ai 5 in 
the morning, accompanied by a man who carried 
provisions for our dinner on the great table. At first 
we returned back on the road by which I had arrived 
at Mciffersdorf, as far as Bergstrass and Obcr- 
griintzdorf, whence we began to ascend a first ridge 
of mountains, called the Dreskrberg, cloathed witli 
a forest, on rubbisli of micaceous scfmtics and of 
quartz. On the higlicst part, we found some rocks 
of these stones ; but they appear very clearly not to 
have been the source of the rubbish which covers 
the large summit and the gentle slopes of the moun- 
tain. These rocks were left at their present higti 
level, when the rest of the strata subsided around 
them; and it was during this catastrophe that they 
were overspread with the rubbish of the latter. The 
strata of these rocks appear at the summit of a cone 
formed by their own fallen materials, which it is very 
easy to distinguish from the rubbish that covers the 
* rest of the mountain. These xlruta are strongly in- 



clb?ed towards thd outer dide of the nMnintBU^ «ni 
their section is at the top of the coDa 

489« Hence we descended into a Tale of littlr 
depth, beyond which rises the Tafeffichtttf A .hif^ 
mountain, ^ixh a gentle slope covered witfar angular: 
biocks of granite; some firs were growing aaiOBg 
these blocks, but they were very young, becsauae^ a 
few years before, a violent hurricane hai} stripped 
this whole side of the mountain of the forest that 
covered it At 7 o'clock we arrived at the entrance 
of the woods which had escaped tiiis destmcdoa,, 
where we were glad to have recourse to our basket 
of provisions ; and at 8 we reached a hut erected 
by Baron Von Gersdorf on the summit 'of the nsouft* 
tain, for the purpose of afibrding shelter to lliosa 
who make this excursion, while at the' Same tibie 
they may enjoy from it a view of the prospect. Tliis 
hul was placed on the most elevated part of « very 
extensive summit, from which the mountain has a 
gradual descent all around, without any rocks. Two 
chains of mountains, enclosing between them the 
part of Silesia called the Principality of Jauery bere^ 
meet and unite, forming a rounded ai^le, in the in- 
terval of. which rises the Tafelfichte. One of these 
chains, extending to the N. W. of this spot, sepa- 
rates Silesia from Lusatia ; the other, stretdung S. 
by E. divides it from Bohemia : the latter obain is 
that of the Riesen-^gebiirgey or Giant's mountmns, 
here beginning by the mountains of Friedland wbiob 
belong to BohefmOf and separated from the Tafel- 

;ficht$ 



^chte by a taliey. The nearest summit of the uther 
chain is the Hau-fiukr, separated liicewise from the 
Tafdjichtt by a deep vaiiev, in which flows a smail 
stream called the ^hivariz(/ach. On the slope of 
the TafelJlchU towards this stream, tliere is a stone, 
marking the limits of Silesia and Bokemia; and as 
a slip of Upper Lusatio terminates at the same point, 
all these three countries may be successively entered 
by only walking round this stone. 

4.Q0. While I was on the Tafelfickte, I could 
judge, from a map of tiie country wlilch 1 liad in 
my hand, that my view extended (irst over Upptr 
Lusatia, and afterivards, as 1 walked to the right, 
all around the summit of the mountain, over the 
county of Gialz, Moravia, Bohemia, Mimia, and 
the Upper Palatinate. The whole oi this vast space 
had the appearance of an agitated sea ; for it prer 
scnted nothing hut clutiun of mountains nsxag behiud 
each other, as tar as tlie eye could reach. The sura* 
niit itself, thus insulated and without rocks, is entirely 
covered with blocks of a wliitish granite containing 
very little mica, which is not liable to decomposition 
from the air; these tocA'5 are consequently angular; 
and as they lie on a soil of little deptii, the hrs that 
grow here merely throw out their roots under and 
between them; htnce this part of the forest was 
easily torn up and swept away by the ahove-men« 
tioned hurricane. In this sanae country, I shall liave 
occasion to describe a granitic mountain, tlie strata 
of which liaving undergone an angular movement, 

the 
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the sections of those of various species of grawk 
appear at the summit : some of the strata are of tfau 
wiUtish kind with little mica^ and the biocki cooh 
posed of them are angular, not having sufiered aiij 
decomposition ; these strata^ however, are separaled 
by others, which are easily decomposed; and the 
blocks of the latter are rounded, but not in conse- 
quence of being rolled, for they are 'On the veiy 
summit of the mountam, where they lie on a great 
depth of sand, produced by the decomposition of 
granite of the same species. This is a subject to 
which I shall return in the sequel. 

4dl* In our way back to Maffersdarf] we de- 
scended from the Tqfelfichte on the side fronting the 
mountain of Hau-Juder. On this side of the former 
eminence, the planes of the strata under the loose 
soil are certainly parallel to the slope, and thus pre- 
vent the rain waters from penetrating beneath this 
soil. The humidity occasioned by this circumstance 
produces here a very thick moss covered with bil* 
berry plants, in which the blocks scattered on the 
slope are almost buried ; so that the descent would 
be very dangerous, had not paths been traced out; 
and these paths must be carefully followed. Between 
the blocks, there gush out several springs, forming 
rills, which are perfectly limpid, being produced by 
tlie water thus retained on the surface of the gror 
nitic strata. Among these little streams, that which 
descends from tlie highest point is called the Iser^ 
brunuj or source of the Iser^ a small river composed 

of 
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of a vast number of rivulets flowing in the inflexions 
of the slopes, and uniting at the bottom of a valley, 
where the size of the stream increases as it receives 
the contributions of a greater extent of slopes: for 
some nay, it forms the boundary between Silesia 
and Bohemia; then, entering the latter country, it 
soon unites with the Elbe in the upper part of its 
course, and might indeed as properly be called the 
source of that river, as the stream which is now so 
entitled. Continuing to descend this slope, we 
found, towards the bottom, a change in the nature 
of the granite, the masses scattered on the soil being 
as much rounded as those that we afterwards saw 
on the bed of the SchnHirtzhadi ; at which when 
we arrived, we returned to Maffersdorf along Its 
banks. 

Jwie 18/A. Our schemes for this day M-ere de- 
feated by the rain. .It was no longer possible to 
think of walking over the mountains to Schreibcrs- 
hmt, because they are covered with high heath and 
bilberries, through which there is no path ; so that 
we must have been wetted u|» to the knees at every 
step. I could not, therefore, follow my original 
plan, nor could I even set out this morning by the 
common road; for rain renders observation diihcult 
as well as disagreeable. However, it made me some 
amends that I enjoyed more of the company of Baron 
Von Gersdorf; and the rain having ceased, he was 
so good as to accompany me himself to FUilsberg, a 
place much frequented on account of a spring of 
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uineral water* £ut before I detail what we <kr 

■ 

served an our road, I ought to explain the object t9 
which these observations referred. 

492* M. Mderotto s principal motive for aendiog 
ue to this part of the mountain^ of Silesia had been 
that I migbt observe, in the way from SkAreibeth 
hauy a succession of streamSj beginning with the 
Kockel and the Zackel, which flow together to joio 
the JBober^ and on the counse of which he bad as- 
sured me that I should find evident signs of ruptures 
of the diJces of elevated seas^ and of the impuUioo 
of the fragments of these dikes by the streams which 
had followed this direction. He had also BaentiQn^ 
ta me the courses of the Queis and the Schn^artxback^ 
as exhibiting the same operations, and had referw) 
me to Baron Von Gersdorf for full conviction on 
this point. I observed the three former of th^ 
rivers during the following days ; and tlie two latter 
were our object at present 

453. We proceeded first to the village of GrantZ" 
dorf, which belongs to the estate of Mdffersdorf; 
we then entered Silesia by the village of Herrnsdorff 
whence we went on to UUersdorf\ situated on the banks 
of the small river Queis, which arrives through a 
valley terminated by the high mountain of Hohestein* 
This river, at the point where we met it, passes be« 
tween the Haurfuder and another mountain; henc^ 
continuing its course northwards, it joins the Hohtr 
a little above Sagatij and they afterwards pnn^eed to« 

gether 



gether to unite with the Oder at Crossen, This tlien it 
llie whole extent of the space to which M. Meierotto 
had referred me for proofs, tiiat the masses of stones 
tcattered in low situations were fragments of dikes 
whereby <superior seas had originally been retained in 
Successive basins, one lower than another, each of 
which had been emptied in its turn by the rupture of 
its dikes; that this having extended ait the nay ioto 
Sa'etkfi, masses of the grauUes and porphyries of 
that country had been brought over to the lands on 
the south of the Baltic, hy ttie ice of that sea, at 
its successively lower levels ; and that the sand scat- 
tered over these same countries was the detiitus of 
tlie masses of gmnile, rolled along and rounded by 
the torrents of the mountains. In the itinerarj 
which he had made out for me, he had indicated the 
places where I should Bnd examples of the al)ove 
operations ; I visited all these places, and likewise 
many others with the same view ; and it will be seen 
what were the results of my observations, beginning 
with the river Quels. 



4*)4. When we approached that river by Uliert-, 
[ ^iirj, we were en its left bank; and we continued t« 
' ascend it on the same side till we came to FHnsberg, 
which is situated on a ridge of hills, and command* 
i, « view of the whole valley of tlie Qutls, rising gra- 
dually towards the Hohestein. All the mountains 
I within this extent have rounded summits, separated 
by combes, where springs proJuce the rivulets uhick 
I unite to form the little river. Uhroughout the whole 

space, 
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space, there are no abrupt faces, and very few pro- 
jecting rocks, though enough to shew the nature of 
the strata. In these it is seen that the slopes towards 
the valley a:re composed of strata of granite^ and 
that/ on the outer side of the mountains there is a 
ridge of micaceous schistus^ like that which we bad 
crossed in our way to the Tafelfichte; whence it is 
evident that the valley has immediately resulted from 
the angular motions of the masses of strata on its 
Bides. There is also another respect in which these 
mountains resemble the Tafelfichte; namely, that 
their rounded sun^mits and their gentle slopes are 
covered with' fragments of their strata^ forming a 
superficial soil, by whieh the strata themselves are 
almost entirely coneeaded. The road that I was td 
have taken, had I not been deterred by the wetness 
of the heath, was over the Hohestein, behind which 
I should have descended to Schreibers-hau^ 

495. I have now shewn what is the real nature of 
these mountains ; they are masses of stony strata of 
various species, which remained at a higher level 
than the rest, during the general subsidence; and 
the most lofty amongst them still exhibit marks of 
this catastrophe ; for besides that they are. broken, 
their strata liave undergone angular movements, 
and are so much shattered, that the whole surface is 
covered with their rubbish, as well on the summits 
ais on the slopes, and in the hollows, whether the 
latter do or do not afford a passage to streams. As 
^;liere are neither any higher mountains in the neigh- 

S bourhood, 
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bourhood, nor any steep rocks on the summits of thft 
existing eminences, the masses of stone that are scat- 
tered on their surface cannot possibly be ascribed to 
the rupture of the dikes of a superior sea ; these, 
however, are the only masses which, in places 
within the reach of torrents, are exposed to their 
action. During the rainy seasons, wlicn the slopes 
are penetrated with watei", the stony fragments easily 
slide into the beds of the torrents, and are thus car- 
ried down into the principal vallies,- where these ma- 
terials, being deposited in all the wide spaces, are 
spread by the waters, and mixed with sand, ami 
earthy particles ; and in this manner are formed 
meadows, of which the soil is raised by new sedi- 
ments during every inundation. But in those narrow 
parts of a principal valley, where the river, when 
swelled, occupies its whole breadth from side to side, 
if any accumulations of rubbish are made by lateral 
torrents, the water, on meeting with these obstacles, 
rises against them, and impels them before it, being 
enabled to move even masses of a considerable si^e, - 
in consequence of the instability of the smaller fragr 
ments on which they lie. During great inundation's, 
the noise of the stones thus set in motion is heard on 
the beds of shallow rivers, where some are even seen 
to move: but, if the valley again widens, they are 
deposited below the delile. If, lastly, one of these 
narrow passages happens to open on the outer side 
of the mountains, where llie water may spread with- 
out any impediment, we tiierc find accumulated all 

the 
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the large masses which the stream has brought do*fl 
from the mountains ever since it begau to flow. 

496. In my first Travels, I described very parti* 

[ eularly tlieae different effects of torrents, at the 

I -jwints of their arrival in the large low vallies of the 

, idlpn; and tlie Schwarisbach, to which M. Meierotto 

. tad referred me for a proof that the materials of the 

■ -dikes of a superior sea had been brought down from 

^e mountains and scattered over the pkins, will 

sifford me an example of the last of the above-meiv- 

tioncd eases. As I was desirous to see the spot at 

iwhich this river iBsues from the mountains into a 

■Jarge open space, instead of returning from Film- 

kerg by UUersdorf, we passed over the mountaia of 

Hermansdorf, properly the schistose foot of the 

Mau-fuder, to the opening of a defile through whidi 

<lhe Schwartzbach airives fiom the westward. The 

^d of the river is in this part covered with large 

atones; and the Baron told me that he had been here 

MJth M. JVIeierotto at a time when the stieam was 

■ very much swelled, and that they had really heai-d 

' tiie noise of the stones rolling on its bed. But this 

is again a spot which absolutely contradicts that 

gentleman's hypothcais respecting the mode of the 

' transportation of the blocks scattered over the 

-plains; for we here saw accumulated all the masses 

which the stream had detached from its shoi'Cs, afld 

■brought down so far as this, since it originally began 

to flow ; such only excepted as liad been taken away 
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for tlie purpose of building. Now these are piw- 
cisely tlie same aUines which cover ttie whole of the. 
slopes of the hills, down to tiie river, and of whicb 
some, happening to fall into it, are carried along by 
Its current: being confined within tlie delile, it rises 

■ against these masses, and forces them to yield 
toils pression; but, on issuing forth into a. wider 
space, it immediately dcposites them, propelling them 
no faithcr than to the cjctremtty of a kind of pro- 
montory which has been formed by their accuoiula- 
lion, and which is continuing to increase in extent 
by the addition of new materials on its sides. The 
inhabitants have dug a canal along the top of this 
promontory, in order that the stream, w hen not too 

' viulenily swelled, may carry the stones on to lis ex- 
tremity, instead of scattering them over the adja- 
cent lands; this is indeed their quarry for building 
ktones; or rather, the Schn-artzback is the carrier, 
who, taking up these stones at the foot of the 
mountains, brings them down hither foi- the conve- 
nience of the builders. This was tbe spot which 
M. Meierotto had particularly desired Baron Vort 
Gersdonf to point out to me as demonstrative of' 
the truth of hh system ; but the above observations 
sufficed to induce the latter to form a very opposite 
opinion. Now it will be seen that the case is the 
same in all ttae other places to which M. Meierotto 
had referred me for a similar purpose. 



497. The weather being still rainy, I detennined- 
lo continue my journey by the coRimon. road, en- 
tering 
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tering Silesia farther to the north through a very 
open passage in the mountains, and then gomg 
round by Hirschherg. Baron Von Gersdorf gave 
we a memorandum of the places through which I 
was to pass, • following at first the outer side of the 
mountains ; and he was so good as to lend me his 
own horses for the first stage. As I intended to set 
out very early the next moniing, I took leave at 
night of the Baron and Baroness, and of the two 
agreeable companions of my excursion to the Tafdr 
Jichte; but this did not prevent my kind host from 
rising in the morning to see me agiun, lest any thing 
should be forgotten which might be of use to me 
during the remainder of my journey. 

June 19th. I set out from M'dffersdorf at half- 
past 5 ; it was still raining, but after some time the 
weather cleared up. At first, the road led me it 
little away from the mountains ; but I then agaia 
approached them, and followed their schistose ridge9> 
passing through Alt-Scheib^ Heyde^ and Neu-^Schabp 
where I crossed the Schxoart zbach to Egeisdoif, 
Here begin the excellent causeways, which traverse 
Silesia in every direction. At three quarters after 6 
I arrived at Friedenberg, where I crossed the QudSf 
and afterwards passed over a hill called the Hert:;^ 
berg^ at' the bottom of which I again saw granite ; 
but at the top I found basalts containing transparept 
divin. This is a ^volcanic siijn : for I have •seea 
olivin in the very evident l(toas of the Winter Casse»t\ 
/Dear Casset, below the remains of a crater, the 

borders 



borders of which consist of scoria. I passed on 
the left the ancient castle of Greiffemtein, built on 
a basallic eminence, and I afterwards crossed se- 
veral villages similar to that of Zohmtri, which I de- 
scribed { 458; these villagesj extending some leagues 
in length witliout interruption, are built along the 
course of small rivers, and are inhabited, partly by 
husbandmen, who cultivate the slopes of the moun- 
tains, and partly by manufacturers, whose labours 
are assisted by the streams. I had great pleasure ip 
observing the simple manners of these villagers, aoiS 
their natural civility. 

49B. As I passed over the eminences in this road, 
I had a distinct view of a great extent of the chain 
lof the Giant's mountains, which, at this distance 
was perfectly dissimilar in appearance to that of the 
Alps, though, like the latter, it is composed of 
strata oi granite, oi gneiss, and oisclmlus: it rather 
resembled the chain of the Jura; the sti'ata of the 
different classes not having been here thick enough, 
nor the subsidences sufficiently great, to.tt.rm high 
mountains, rising in peaks, like those of tbe ^/ps. 
Having passed through Ottendorf, I arrived , at 
JLangwasser at a quarter after 8. Below Friei/en- 
berg, there are several pools, or small iakes, op the 
course of the brooks flawing towards the Qiwis, as 
wdl as on that of the various branches ot the 
Schwta-tzbach. These pools, which I saw from'iBe 
beights, are certainly the result oi cavities, or, la 
other ivords, of greater partial suisiaetices, on the 
VOL, II, £ coumes 



^ufses followed by the waters ever ^!h^e they lijiife 
been collected Into streams ; now as, till these caef' 
ties are filled up, none of the materials propelled by 
Ihe waters can possibly pass beyond them, it is vctj 
evident that, wherever tliia phenomenon 13 observed, 
fee entrance of each pool must exhibit to oar view 
ihe wholt amount of the sediments which have btea 
Heposited there since the time when the streams begaS 
to flow ; whence it plainly appears that they cannot 
hdcve flowed during any very great number of agei. 
This is the general conclusion which I have drawn 
ii-om the existence of lakes ; and since I have al- 
ready described, and shall continue to describe, so 
linany of these, at all heights, and in very dififerenl 
situations, I flatter myself that the gratuitous hypo- 
thesis of tlie production of such cavities by local 
\auses, subsequently to the birth of the continftnts, 
.will no more be renewed against this great claMMlf 
chronometers ; for in every country they aboittid so 
Diuch, that, independently of the marks wluch iriwi: 
*ipf them exhibit of having been produced by (he 
"catastrophes of the strata, this circumstance al6he 
'would suffice to shew the absurdity of such a suppO- 



459. Langwasser probably takes its name fl*n 

one of these pools in its vicinity ; and between that 

I place and Spiller, I passed over a hill, on which, 

r.* in the middle of a field, rises a small baiaaiQ 

' inouatt not above \5 feet in height, and 100 races 

in drcvubference: as I walked round the sIoiH^^bt' 



its rubbbh, I saw on the summit a rock, in wbidk- 
prisms, not very regular, lay ilat, and presented 
their section on one ot tlie sides. Beyund this, at 
Sdrthelsdorf^ I crossed tlie small river Kermtitz^ 
flowing over a bed covered with stones; but tbey 
yietQ overspread with vioss, which is always a proof 
that stones vio not roll. \ mention this circumstance, 
because, in the sequel, we shall meet with the same 
river, at a lower point, under a «ery different 
-MBpect. 

SQQ. I stopped at Reimnitz to rest the horses, 
and employed the time in ascending an insulated 
eminence, of which the slopes had very different 
inclinations, on account of the situation ot tiie 
strata; and tlie summit, as well as tue gentle decli- 
vities on the sides, were covered witli gramlic rub- 
bish, and cultivated. This sinn^iiit was an^jtber Tcry 
intoesting panorama. Immediately around me, I 
saw on all eidee many similar mounts, ior the most 
part cultivated, and presenting no rocks of granite 
except on their sides. Between these and the 
Giant's Timoitains, of which my view became more 
and more distinct, there were vast numbers of py- 
ramidal eminences, with rocks on their summits, 
some composed o( granite, and otiitrs af basalts; 
a phenomenon belonging to all tlie low grounds 
aroand this chaiu of mountains aud its ditt^ererit 
branches. These eminences rise in spaces loruiing 
a kind of basins, beinjf tiiose where the gre-tiest 
sulfsidtnces have taken place. For wherever there 
£ 2, happened 



happened to be great inequalities on the bottomo^ 
tbe caverns into wbich tiie mass of the strata sunk, 
their elevated points serving as a support to somC' 
parts of tills shattered mass, it fell in pieces, and 
thus were produced as well these eniinencts, as Ihc 
loner spacer around tlicm. It was in this manner 
that tbe separated parts of the strata were subjected 
to the angular movements by which those of dif- 
ferent species were brought to view. Whatever may 
be the nature of basalis, within this space they were 
disposed in strata; but in what order they were 
placed among the other strata, it is difficult to de- 
termine, because they'^re seen only on the summits 
of mounts, the slopes of which are entirely covered 
with rubbish. Now we here find that the rocks, on 
the summits of eminences at but little distance from 
each other, consist some of basalt, others of gra- 
nite, and others of gneiss or schistus ; yet tbe slopes 
are every where covered with rubbish of various 
kinds, which is an indication of great convulsions. . 

i ■ < 

501. I afterwards proceeded to Sirsckherg, 
where I arrived at half past 2. Here I entered the 
j)riiicipal field of observation, which M. Meierotto, 
expecting that it would lead me to embrace his 
system, had recommended to my attention. Here 
also I was to be under the guidance of tlie same 
persons with whom he had viewed this tract himself, 
and whom he requested, in letters of which I was 
tlie bearer, to be so good as either to accompany me; 
.or to send with me others who were equally wdl ac- 
> quainted 



,quainted with it; and besides this, he had even 
■written to his friends by the post, that they might 
\}e ready to receive me on my arrival. The course 
of the Bober, and of its branches from the mouH- 
■tains, was now to be the chief object of my atten- 
tion ; and the first person to whom I was to apply 
^r directions was M. Frederici, Syndic of ^'VjcA- 
■berg ; he was at home when I arrived, but was on 
the point of setting out on a journey ; however he 
•had already received a letter from M. Meierotto, 
.and being desirous to gratify his wish, he had drawn 
up for mc instructions rplative to all which I was to 
observe ; recommending me, at thfi -jame time, to 
his friend M. Schaum, who was perfectly acquainted 
with the country, and readily undertook to supply 
his place. It was agreed that, before I viewed tlie 

■ Bober in the neighbourhood of this city, I should go 

- to observe its sources, and those of its diffei^t 
branches, on the slopes of the Giant's mountains, 
availing myself, for this purpose, of my recommen- 
dations at Schreibers-hau, (where, but for the raio, 

■ I should have begun my observations ;) and that, on 
'my return, I should follow the same river down to 

■ its junction with the Oder, a little below the issue 

- of the latter from the mountains. For it was along 
.this course that, according to M. Meierotto, 1 was 

. to see the points of rupture of the dikes of a supe- 
rior sea, and the impulsion of their fragments down 
. to^eplains. ■• j.-- 

, ,:.-...),., .-va 

$£>% Not staying M-/i^«cAdfr£-an^-'lotiga"ttmn 

was 
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was neeess&i? to arrange this plan, I proceeded to- 
wards SchreibtfS-hau through CunersdorJ, Htm- 
doift and IP'ormbrurty the latter of which places ii 
much frequented on account ot' a hot sprin;:, whence 
it derives its name ; hence 1 went on to Peteradaf, 
situated in a wide intersection of the toot of the 
chain. Persons uiuic<iuainted witli the omgnidceot 
•cenery of the Alps, may certainly bu struck with 
.that M'hich, on tliia road, presents itsell to ilieir 
eyCs; but on this subject I shutl chiefly remurk, 
that, if those who consider imuntaim as helun^it^ 
to a certain primordial state of the earth are witii- 
held, by that persuasion, from entering on the study 
'of geology by this previous question : To what 
cause is the existence of these emiuences to be BS- 
eribed? it is because such persons, not exten 'ing 
their view in the vast field of natural phenomeoa 
^beyond certain marks of catastrophes whicli luev su- 
.perficially behold, are conseqm^ntly led tu nUnEi.ite 
the most remarkable ruptures and di-iiocutioiis ol the 
strata to those causet^ which hiive acled on the cun- 
. tineatft since their birth ; and this was the case with 
M. Meierotto. When, however, the clue supplied 
'^by M. de Saussure has been carefully lullo'^ed; 
when it has been perceived that all mountaim are 
composed of strata M-hich must hai'e been originally 
koTtzontai and continuous, and that eminences, vallieSt 
' and plains, can only be ascribed tu partial suki- 
dences, and angular motions of the separated par^i 
Ihese catastrophes will be found to explain, nut 
merely tiw phenomeaa on Bccotmt c^ which recourse 



has been had to particular causes, but the wliole 
construction of the moimtaim themselves : this -rfiil 
appear no less evidently in the Giant's mountains^ 
than I have already shewn it to be the case id inany 
o^ers. 

503. As I approached Petersdorf, I saw that the 
whole front of the chain on this side was occupied by 
Tocfcs much fractured and in great disorder, forming 
a multitude of pyramids ; among these, on the left 
of the road, I distinguished the Kynast, a naked 
eminence, on whii:h is a castle, and of which the 
whole outline is irregularly indented, with sections of 
granitic strata, nearly vertical, and very distincti 
Here then it appears very evidently that these pyra- 
Ttiids are nothing but ruins of the same strata which 
compose the neighbouring mountains, left at their 
present level in the part where the rest of their mass 
has undergone the greatest mbsidmce. Between 
these eminences are the beds, covered with large 
blocks, of the torrents which issue from the moun- 
tains. I'hese toj'renis were considered by M. Meie- 
rotto as putting in motion tlie masses of the ancient 
broken dikes, and propelling them down to the plains; 
■J therefore paid very particular attention to their 
phenomena. 

' 504). From Petersdorf, having proceeded some 
way by the side of the Little Zackel, I crossed that 
stream, in order to gain tlie banks of the Great 
il, or Zack, which I followed, turning towards 
9 the 
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the left, till I came to a point when it iaauea fironra 
cleft in the rocks. Above its entrance into this cleft^ 
«lid below the opening of another, through whidi 
lies the ascent to the village of SckreiAers-hau^ there 
is a great manufacture ot vitriol, belonging to Messn* 
Peell{ir and Schaul, to the former of whom my 
recommendation was addressed. Thb gentlemaai 
did not happen to be at home ; but to him also &L 
Meierotto had taken the precaution to write befbre> 
hand, and M. Schaul had in consequence engag^ 
to be my guide. It was only half past 4 when i 
arrived here, so that I had time to observe the ob- 
jects particularly mentioned to me by M. Meie* 
rotto ; namely, the cascade of the Kockel, above it»- 
confluence with the Zackely and the bed of the latter 
river, on which large blocks of granite have bfeen 

seeii to move. 

« 

505. As I ascended, from the manufacture/ the 
course of the Zackelj I saw it flowing a*: the 
bottom of a large cleft, from which rise slopes 
etudded with rocks of granite interspersed with 
firs.' In these sides also there are some wide and 
deep clefts ; by one of them arrives the Zackel itsd^ 
and by anottier the Kockel rushes down in a cascade 
to unite with the former. The other clefts bring no 
water, because they receive none on the mountains ; 
and ic will appear in the sequel in what manner these 
two torrents ei*ter their respective cliannels. 

30^p It is not surprizing, either that large bhdu 

arrive 
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•rrlve on the bed of the Zackel, or that, within a 
certain space, they move along it; for the rapid 
sides of the valley are covered with these bkiclcs, 
and with many smaller fragments; and the channel 
of the river has resulted from a double fracture, at- 
tended with the subsidence of the intermediate mass, 
the much inclined bed of the stream being formed 
by the pianes of the strata which compose this 
mass; so that, at the times when very heavy rains 
cau?e blocks, mingled with smaller stones, to slide 
down to this bed from the sides, both the torrents, 
being then much swelled, and not having ropm to 
spread, the stream lormed by thuir union propels 
the bioiks belore it, the smaller stones beneath them 
"serving as a kind of rollers ta facilitate their motion 
iover the planes of the granitic strata, which, as I 
have said, possess a considerable declivity. 

507. M. Schaul led me up to one of the lai^e 
blocks, which M. Meierotto bad mentioned in his 
note aa being certainly known to have changed its 
place by the action of the stream ; it lay on a ledge 
of rocks forming, the rit^ht bank of the river. M. 
Schaul shewed me the spot where he had himself 
seen it some years before, for its size rendered it 
reur.Hi hable ; and how far it had travelled since that 
■time "as conse(juenlly very evident. On viewing 
the bitoation ot things, I could entertain no doubt 
of the fact; the block lay on a smooth plane, and 
when the stream,- very much swelled, entered this 
narrow passage, it rose against all the obstacles which 
opposed 
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apposed its course, and druve before it such as A 
Was able to move. But trom tliis, no coosequetic« 
can be deduced \^ith rugajd to tlic blocks dissemi" 
Dated on hills, and on plains remote from mountarns, 
vithoiit previously examining, not only what has oc- 
casioned the rounding of the blocks which we see 
Cn the bed of torrents, (that is to say, n'bether 
tbey have really been rolled along tliere,) but like- 
wise nhence sucli blocks originally proceeded. 



508. T began my observations in this place by tbc 
exarajnatioii of these two important points, espe* 
cialLy with respect to this very block which was 
knowD to have migrated : its edges tierc rounded, 
but its length and brtadth much exceeded its M'ti- 
J?6W, its form being a ^flattened and elongated ov;^ 
7 or 8 feet long. It is easily to be conceived tUit 
the pression of a coniined stream above may have 
ceiued a mass c^ this form to slide along on t^ sur- 
^ce of a hard smootli plane : but, in order to efiefl^ 
|he rounding of its edges iii rolling, the atieain musf. 
jbave repeatedly raised it up on one side, and turqe^l 
^ over on the other ; an action which the water 
j^annot be supposed to have exercised on it. ^w 
«3 we saw that most of the blacks on the bed of (be 
jlorrent, where at present there was very little water, 
•mere oi the same general form, that is to say, pf 
jrniall thickness comparatively witii their breadth a^fi 
Jeaglh, M, Schaul agi-ecd with me, that the rounding 
i0i their edges could not possibly have been effected 
^^m^rffHatg: si theafo ;ikewi6?,,maiiyitarf *|j>fc(«i 
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along this bed, and had been observed to change 
their places on it; a circumstance on which M. 
Aleiorotto laid great stress. 

509- But how had these blocks at first arrived ott 
the Ited of the Zackel? It was easy, on the spot, to 
dptermine butli tliis question, and that of the round- 
ing of their edges. The block first mentioned lay> 
as I have said, on a kind of terrace formed by the 
plane of a stratum of granite, on which the effort 
of the torrent, when swelled, had caused it to slide; 
and in this spot the materials failing from the slope 
had consequently not been able to accumulate; but 
ikrther back, at some distance, these materials rose 
ia a slope, whirh had assumed Uie form uf a half 
tunnel, on account of a great fracture in the strata 
behind it. We entered this recess, and ascending 
one of its sidrs, ue saw that the slope consisted of 
the sand of decomposed granite, and that above it 
there were rocks rising in great disorder. Now in 
tliis sand were great quantities of blocks, with their 
edges rounded exactly in the same manner as those 
ol the blocks, which, having slidden, in very rainy 
seasons, doivn these sandy grounds, had arrived on 
the bed of the torrent. It is therefore not on this 
bed that these masses have been rounded, since they 
are 'hviad in ttie same state on the slopes which 
border it. 

510. The granite of the greater part of these 
'"*"""■■ ia ■ubject to decompositioo by the action 
K of 
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of the air; a decomposition which begins on tte 
anjs[ks of the masses, where all these causes have 
the most power, and continues along the sur&ce, i% 
tiiQ latter is laid open, unless from the nature of the 
granite^ which differs in the degrees of harddess tod 
tenacity of its ingredients, or from its paiticular ct- 
pQSure, it happens to be overspread with lichens, 
iThis is the source of the granitic *jwrf wtierenntb, as 
will be seen, the v. hole coinitry is heye covered*;' and 
as for the blocks on such rapid slopes as that which 
"I have just described, they, being already rounded 
iy these actions ot the air, slide by their own weight 
doMm the sand, whenever, after great rahis, it ii 
lully imbibed with Mater. From the spot where wc 
stood, I pointed out to M. Schaul, oh the' opposite 
side, not only clefts, similar to that affording a pd(* 
sage to the Zackel, with rounded blocks ' oh their 
slopes, but distinct rocks, which were composed of 
masses of strata nearly horizontal, certainly Atill oc- 
cupying their original situations, thougli reduced, by 
the erosion of the angles of each mass, into blocks, 
apparently separated, and piled on each other. I 
luLve already spoken of the same phenomenon in the 
rocks of sand-stone on the banks of the Elbe ; but 
these mountains will present examples of it^ on a 
very large scale, in the granitic st?*ata. 

511. It is therefore veYy certain, in the first places 
that the rounding of the blocks which are scattered 
over Che plaint affords no proof that these masses 
iref e transported thither by running waterrf, siriee 

those 



those still on ^l^e,-.SQoynt^3. arc hm\d to be als* 
rounded, even before .they have been delivered up to 
the actioa of the highest torrents. And as it is im- 
possible to beljeve the torrents to have been the cause 
of this migration, so neither, for a yet stronger 

'reason, can it be ascribed to the rivers; since tlie 
former, whicii are the only impetuous streams, if 

■they flowed in less contracted channels, would nol 
have, power to communicate to these masses the mo^ 
tions observed within this short space. But on the 
course of all torrents there are some wide parts, 
wlicre such motions cease, and where, consequently, 
all these masses are stopped. Tliis is a circumstaoa: 
which has [^escaped the attention of those who for a 
long time liavc pretended, that the blocks scattered 

Ain the plains liave been brought down from the 
mountains ; hut I shall prove it by repeated instances 
along the whole of tlie i'oad here traced for me by 
M. Weierotto himsel£ 

, , 513. It is through a fissure at a considerable 
iielght, that the Kockel ariives to throw itself Tuto 
the bed. of the Zachd, which flows in the principal 
cleft ; and these two fractures of the strata meet at 
the point where began the siibiidence of a large in- 
termediate mass; a catastrophe which 1 shall pre- 
'aently shew to have been attended with others lower 
^own, 

513. We entered the cleft which affords passage 
to the Kockel ; and by a path formed on its left bank 



op a slope ioterspersed with rocks and fir-trees, vt 
came to the place where the tori-ent, issuing from 
the fissure above, descends iQ a single fall from a 
^nsiderablc height. How is it possible to ima^e 
Aat this stream, after having arrived at a higher 
point by a channel nearly horizontal, can ha%'e cut 
the rock below it at right angles? Nothing can be 
snore evident tlian that it must have found on its 
course this abrupt cleft formed by the subsidence 
■ TPhence the valley itself resulted ; and the followii^ 
"a the whole of the effect produced by tlxis torrenL 
We passed between the cascade and the rock, wWcli 
is covered with moss, in consequence of the humidity 
constantly preserved iti this interval; and the mofs 
jMctends up to the point where the stream, being im- 

gilled by the pressure of the water behind it, rushes 
rward from the edge of the rock. This we saw, 
^'ito we ascended on one side of the cascade, up to its 
'lisue from the fissure. 



514. After these observations, in which M. Schaui 
L liad taken the more interest from the remarks that I 
I "pad led him to make while we had the objects before 
b bur eyes, he obligingly offered to be himself mj 
J^idethe next day in my intended excursion over 
I*iflie neighbouring summits of the Giant's mountains ; 
|- ikdding that he would lend me a horse, as we might 
1' ride part of the way. I accepted this offer with 
l'j)articular satisfaction; and he engaged a man to 
Mtead us on foot, and carry some provbions for u3. 



' Jfwit 2(Vfi. ■ We set outat 6 ifttliCBaoniirtg, iad 
t(Kik the road towards the lowest and most conatier- 
ftble part of tbe viUage of Sahrelbers-kmi, beii^ 
that wh«ie the dmrch staatl!. On quitting the ■§»- 
hufiiCture, we first went up, by a very rapid slopes 
\o the cleft, or cwnbe, which I mentioned befiM^ as 
here rising from the left bank of the Zackcl. A ri- 
vulet issuing hence was at present, us is the case nl 
CoimnCHi seasons, so inconsiderable, that a part of its 
course was concealed from me by tlie grass ; yet the 
sides of this cleft were neither less abrnpt nor less 
Irigh than tliose bordering the Zacket ; Ihey were oa- 
"vered vvith granitic sand; and the bhcks of gnviile, 
which had fallen at their foot;, were rounded in the 
"Same manner as those on the banks and on the bed 
'of that torrent. 
■J. 

" "515. ^hreihcrs-haa is another of tlic villages 

'which are remarkable for covering as much growid 

as is occupied by many capital cities; but it doM 

not extend in length, like tiiose before-meotioned, 

which consist of a double row of liouses following 

' the course of a single stream ; for it is built on a 

"l)igh slope intersected with many rills, and the4iouse3 

' 'are placed along the sides of all these, chietly be- 

'. cause there is here a great manufacture of cut glass, 

•■in which vast numbers of workmen are employed. 

^ After having passed through the lower part of -this 

village, we entered a vale tbJIowing the foot ol" tiie 

mountains, and separating them from all the broken 

id ruinous promontories which 1 kad crofiwd-ea 

A' this 
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this side of Petersdorf, and which extend along iht 
whole of the chaio. Here we saw the Little Zackd 
issuing from a deep cleft, with its sides and tbeir 
summits studded with roclis and covered with fin, 
like those bordering the Great Zackcl above the ma- 
nu^cture of vitriol, and those \n the sand-stone strain 
along the course of the Elbe. The bed of this tot- 
fent was covered with masses of gra/iite, whicbwcre 
iXiWided, but evidently not in consequence of tbdr 
transportation hy the stream, for both the slopes de- 
scending to its bed are entirely composed of roundti 
-aioss'^s of the same kind, imbedded in a soil of gra- 
nitic sand; so that tlie only operation of the torrent 
Jias been to wash away this sand from the bhda 
(Which have fallen on its bed, where, during great 
inundations, it carries them forward in the rapid parts 
of its course, but abandons them in thejnore horizontal 
spaces. Here we quitted our horses, and gave them 
in charge to a peasant, w horn wc appointed to bring 
.them back to the same spot at a certain hour; and 
then, taking on with us the man who carried our pro- 
visions, we proceeded forward on foot. 

516. We were now on the chain of the Ci^'t 
■mountains, where the slopes arc very rapid, and 
every where consist of granitic sand, in which large 
fragments of granite are intermixed. The lower 
parts of these slopes, where the surface is composed 
of an accumulation of large blocks, are covered 
with woods of firs ; but tlie upper parts are in pai» 
turage, the blocks being there buried in gram^ 

sanL 
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tend. When we were at a sufficient he^ht to com- 
nand a prospect of all tbe lower emincnbcs forming 
jroniontories branching off from the chain, we saw 
D those projections many large clefts with abrupt 
ides, which contaia no streams, because they are 
troperly combes, beginning on higher paits of the 
nountains. But the most surprizing phenomenon 
rithin view from this spot consists in the nnmeious 
w'/es of granitic blocks rising here and tliere among 
he firs. We approached one of the most remark- 
ible groups of these piles, which bears a very appro- 
triate name, being called Die Mriider ; as if it were 
iomposed of a fraternity of giants. Not having 
leen able to gain any information relative to the 
irigin of the name of the Giant's ntountaina, I am 
iclined, from this circumstance, to ascribe it to 
lese gigantic families, of which there are great 
lumbers on this side of the chain ; many similar 
^ants being also dispersed on various parts of it, 
itber singly,, or in smaller groups. 

517. In the Briider, may easily be seen the cause 
rhich has produced rocks of a construction appa- 
eptly so strange : a mass of granitic strata, split 
ty vertical Jissures in consequence of the shock re- 
sulting from the general subsidence, was left at/ a 
xjmparatively high level, while all the other parts of 
Uiese strata either sank lower, or were overturned, 
ground it. Where any of tl]« rocks in tliis group 
stand very near each otiier, the sepaj'ations of the 
itrata are plainly seen to pass from rock to rock; 
VOL. II. 1' but 
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but the masses tiids separated art ik) longer jtoro/fe/l^ 
pipedsy as they must originally have been ; diej are 
now rounded by the decomposition of their ingles, 
and of a considerable part of their surface ; so that 
they imve acquired the appearance of piles of gourds, 
and the uppermost masa in eaoli pi/e^ being most 
exposed to the actions of tlie air, is reduced nearly 
to the form of an orange. M. Schaul having told 
me that he had accompanied M. Meierotto ever dn 
part of the mountains, I asked him whether that 
gentleman had observed these rounded blocks, vrioA 
certainly never had r^/Ze^, and which ought to imve 
engaged him to change his opinion that those 8cat> 
tered over the plains had rolled along the bed of the 
torrents, and iiad been propelled by the river to the 
outer »ide of the mountains : M» Schaul repiied that 
^ M. Meierotto had not seen these phenoinena^ be- 
cause, while they were ascending the mountain, nio 
had come on, and had prevented them from distin- 
guishing objects at any distance. Thus it is that 
errors arise and are propagated in geology, in cod- 
sequence of tlie opinioiw precipitately formed by 
tliose who have not had opportunities to travel over 
a great variety of mouHtaiiis at diffierent seasons, 
and in tliis manner to familiarize themselves with the 
different phenomena which those eminences extkibit 
I had observed similar rocks of granite rising tboie 
the peat that covers the Blochsherg in the Harh; 
and in the course of my present journey, I had sea 
rocks of sand-stone near the Elbe, which were like 
wise composed of< i^oanded masses of strata. I bad 

therefoii 



therefore not been aurprized at the tiist piles of soa- 
vnitic hlockg tijat I bad viewed this morning oo th« 
L«i(les of tiie valley of the Zackd; and these, of 
f -which I arn now speakini;, preseuttd a spectacle of 
Ipreciseiy the same nature, though of a more strikiag 
reppearaiiLe. 



518. Continuirgto ascend, we came to the ^ocAe/, 
Mhich rises in the lower purt of a deep cut beginning 
at the summit of the mountain ; there are two of 
these cavities; and they are called Sc/mce-grilhe, or 
a/ioie-pits, because the Bnow commonly lies all 
tbrouirh the year in that part of them which fronts 
■the north. Indeed we funnel a great deal of snow 

it the bottom of the Little Schnte-gnibe, where we 

irst arrived, and whence issues the principal branch 
of the Kockel; this stream being afterwards enlarged 
•liy a junction with the other rivulets which here 

furrow the slopes of the mountain. In the pait 
where we saw the torrent, it had excavated its rapid 
bed to a great depth in rubbish. When very much 
'swelled, it continues to deepen its channel by im- 
pelling the stones before it; but itdeposites them in 
the spaces where there is less declivity, and where 

its course is consequently slackened. It is on ac- 
icount of the mobility of ihe materials on all these 
s!6pes, that, wherever tliere are no deep original 
channels, the torrents frequently change their beds : 
this happens in the spring, durhig the melting of the 

inowB, when some of the masses, still frozen, ob- 
smict the course of the torrent, wUch then, impC'' 
F "-J. tuousiy 
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tfiously throwing itself on one side down the fapilJ 
slope, ' soon excavates a new bed in the loose mate- 
riiils, .tliough already covered with grass : and Cfc§ 
after the stream has widened its channel to a suffi- 
cient breadth, it continues to wash away the sand 
from tlie parts over which it passes, where, for tUi 
reason, all the stones are found uncovered. We 
crossed several of the beds thus abandoned by the 
toiTents, which we saw flowing at present in di£krent 
channels. 

519. At half past 8 we came to a large dair^ 
above the woods, called Baudcy where we rested 
ourselves for half an hour, and then, ascended & 
rectly to the summit of the mountain, leaving on our 
right the Reif'trager^ a large promontory, which is 
as high eis this summit, but beyond a certain space 
slopes downwards on all sides. At 10 o'clock we 
reached the top of the mountain, near a high rock 
called the BlaU'Stcin, on account of the blujsh co- 
lour of the stone; this stone is in very distinct 
strata, inclined towards the side on which we had 
ascended, but all much shattered : we found rounded 
blocks on the summit of this mountain, as well as 
on the lower part. It was here that I saw, for the 
tirst time, the Pinus piimila, or crcepbig phie; tbia 
species forms no trunk: its branches rise. to the 
height of about S feet, then fall, and throw up 
others, which fall likewise, always, however, raising 
to the same height their lateral boughs, terminated 
by large tufts of leaves, and producing abundance of 

cones. 
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eone^. This is the only tree, if indeed it may be 
called such, which grows on the summits of the 
Gianfs mountains^ where here and there it forms 
large bushes in tlie manner that I have described; 
and as yet I had never seen it on any other moun- 
tain. 

620. The summit, from the point to which we 
had first ascended, continues to rise towards the 
part where the two Schnee-griibe are situated: it 
was three quarters of an hour before we reached the 
promontory which separates them ; and though the 
ground was much broken, we went on to its extre- 
mity. Here, as we faced the outer side of the 
mountain, we looked down over the whole of both 

» 

these great cavities in the summit, the smaller of 
which was on our left hand, and the larger on our 
* right. Id carrying our eye from hence towards the 
exterior side of the chain, it would have been im- 
possible to doubt that the highest ridge, on which 
we were now standing, had become such, only be- 
cause the strata had subsided in its front. The 
Schnee-griibe were formed by partial subsidences at 
the top of the ridge ; the masses that once filled up 
these vacancies having sunk, as I shall shew, below 
the lev«l of the rubbish covering the slope under 
them. Hence we had a view of all the ridges of 
low mountains which I had crossed, through their 
vallies, between Hirschberg and Schreibers-hauy as 
well as of the course of our ascent from the lattier 
place to the summit whereon we now stood; and 

' after 
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after the remarks in which I had engaged tny eomK 
panion on the road, he was fully dispased tx> agree, 
that this whole space exhibited merely a' chaos of 
masses, reduced to their present state by a gi^ 
subsidence, duiiog which these eminences had ha^ 
pened to remmn at a higher level than the rest 

5SI. The beds of the Zaekel and the Kocbel, ai 

well a3 those of their branches, when viewed firon 

tliis height, appear to be nothing more thaxt furrovs 

in the slopes of rubbish ; and there is a proo^ Qot 

jDiilv that the excavation of tiicse beds Ima been tLe 

whole etfect of th^ action of ttie streams oa thm side 

of the mountains,, but that the abrasioa oC the pre* 

cipkes, which were produced by tlie &4jbsidenGeof 

the rest of tlie sirala in tlicir front, camiot have beta 

continuing during a long succession of a^cs. I said 

f;hat the masses once occupying the two Schnee-grSk 

had subsided below the level of thprobbi^h jicth 

ceeding from the Ust great catastrophe, and cov€^ 

ing, on the slopes, the ruins of the sui^kea strata, . 

which ^e only here and there perceived. N»w in 

a line with these great cuts in the mouataiu, theie 

remain on tha slope deep hollows that have become 

poolsy in which the water is perfectly limpid : sevoal 

pf tht ^ follow each other below the greatec SfhBfi' 

griibe, and there is one at the foot of th^ soaaller, 

whence issues the first branch of the Kock^L Tk 

steep sides of both the Schnee-griibe crunable dpwn 

because in winter the water freezes in the crevices of 

their rocks : their fallen matcrjals form slopes^ tbe 
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bases of which extend to the edge of tlie pool whence 
the Kockei issues, and to that ot" the iii^liest of those 
below the Great Schnee-gritbe. Tliat tliia operation 
■is still continuing is very evident, because thcso 
slopes are not yet covered witli vegetation; fresh 
quantities of rubbish fall every year into the pools; 
nevertheless they are not Jillcd up. Thus therefore, 
<at this height, we find precisely the same chrono' 
ttneter which I liave shewn on the course of all 
waters, wherever there are pocis or lakes. 

522. In oiie of the sides of the small SchiieC' 
griibe I saw tiie section of three nearly vertical 
veins, wliicli seem to be filled with the same sub- 
ttance as those pointed out to me in porp/ii/iy, on 
,Dne of tiie sides of tiie Plauen-gruiid, hy M. Werner, 
;who had called tliis substance trapp. M. Schanl 
had had a near view of these veins; and he told me 
that their gangue was arranged in distinct prisms. 
It was not possible at present to approach them, the 
tipper part of limt aide being abrupt, and the snotv 
still rising up to the point at which they were open 
to view. 

S'23. On lookini; down from the brink of the great 
.Hchiee-gruhe, the hcigiit of the precipice is cer- 
jainly very striking ; but there are many in the Alps 
^vbich are more considerable ; and even iu the Jura, 
thfl Crcux du Vent, described in my journey to tlie 
uiMiiitains of JS.'euJch{tlel, is on a much larger Hcale, 
lidt a similat cavity in the Mo!c, a mountain within a 
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few leagues of Geneva^ is still more remarkablei oa 
account of the circumstances which accompany iL 
When viewed from the neighbourhood uf the town, 
this mountain has the figure of an acute cone; but 
it extend i behind in the form of a sharp roof, bong 
only the section of a ridge. .The mountains bdoDg^ 
ing to this ridge, including Motit SaUve, which is se- 
parated tix)ni tho Mole by the valley of the Atvc^ 
consist of strata of limestone; and they form a 
chain of the same nature as tliat of the Jura, which 
jthey follow at a greater or less distance. It is very 
diiticult to ascend the Mole on the grass that oovers 
its strata, because, these strata being strongly iih 
clined towards the valley of the Jrve^ their plane, 
on that side, forms the surface of the mountain. 
But many people, on arriving at the summit, without 
having heard any previous description of the scene 
which here presents itself to the view, have shrunk 
back from it with suddjen terror. The mountain is 
cut down from the top in a semi-circular precipice, 
much deeper than the Great Sclinee-griibe^ apd also 
much more abrupt ; for when very large stpnes are 
tarown from the brink, tliey may be followed by tfce 
eye in thejr perpendicular fall, till they diminish to 
the size of butterflies. This precipice is the vertical 
section of the strata which are so much inclined on 
the opposite side; and as their upper point thus 
furins an acute angle, I was able to set on it astride^ 
w ith one leg over the brink of the precipice. These 
groat phpnomena of the mountains should be seen, 
in order tjiat \t may be fully comprehended how 

iniaginary 
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ihjtginary is the hypotlieais that vaflies have been 
AioUcm'ed out by running waters; tliis hj'pothfrsi!:, 
'<iiideed, is stilt repealed by some geolocrists of rt pti- 
'tation; but, after an attentive observation, it is evi- 
dent that tliese cavities have been produced by the 
catastrophes of the strata, of which we see marks , 
impressed on all parts of tlie mountains, and even 
on the sides of all vallies, as well as on every pre- 
dpice, 

J24r. From the two Schnee-grUbe, the summit con- 
tinues to rise, but wiih great interruptions, up to the 
highest point, which is called the .Svhtiee-koppe, 
(snowy smnmit), because it is covered with snow 
during great part of the year. We could not pro- 
- ceed to that point, because we were to return in the 
' evening to the manufacture of vitriol. We therefore 
■went no farther than to the eminence next in iieight, 
named the Grosse-rad, (great wheel), which, had 
engaged my attention. The base of this eminence, 
on the side of our approach, presented a phenomenon 
gf a very singular appearance ; it has been called by 
some writer, in a picturesque description, the Sugar- 
i/ish qf'Garaganrua; but it is, in itstltj of the greatest 
importance, as nianifesting the interior composition 
of these mountains, of the state of which within 
uo judgment could otherwise be formed, except from 
liie abrupt sides; because their surface is covered 
with granitic sand, mingled with blocks, and over- 
spread by vegetation. We here found a zone se- 
veral feet in height above the resi of the soil, and 

of 
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of considerable breadth, which wie could not crow 
^vitliout great caution, it being entirely composed of 
large blocks of a granite of the same nalure as that 
of the Tajeljichte^ white, with very Ihtle micOj and 
not liable to be decomposed^ so that its blocks con- 
tinue io be angular: there is no vegetation in their 
intervals, because no sand is accumulated by tlieir 
decompositiou ; and in some places, where tliey were 
all large, the eye penetrated between them to as 
great a depth in the heap as any light could reach: 
they were not covered with the same grey Gckehs as 
otlu^r granitic blocks, but some parts of them werof 
overspread with a brimstone-coloured licheny and 
othei's with a rose-coloured species, which has a sceot 
like violets. 

5S5. This is not the only part of the sanimit of 
the chain where the above plienomenon appears; 
from die highest part of this mountain, si jiilar zmss 
are seen to pass across it, at various distances^ in 
the same direction. Hence it appears that the gra- 
nitic strata^ which present tlieir section at the summit, 
are so much inclitied as to be nearly vertical in the 
.ftiass of the mountain; and that, in some parts, 
tliere are between the rest some strata of that white 
granite in which little mica is contained. Of the 
composition of these mountains, no distinct idea 
could be formed from the abrupt parts here and 
tbere appearing in tliem; nor could it be discerned 
e9ex\ at tiie summty unless there were these ditfer* 
daces of species among the granitic strata; for 

ia 
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in consequence of the very catastrophe which has 
Iractured and suhverted tke strata, this whole ' 
sun)mit is covered with bloeks ; and if these were 
all of the same nature, they would have suffered the 
same effects from atmospherical actions. But no 
sensible decomposition having taken place on the 
blodis which covered the section of the strata of ' 
•ivhite grafiiie, ivhile those in the intervals were de- 
composed, and the sand produced from them was i 
washed away before il was overspread by vegetation, 
these intervals ai'e become lower, and, the rows of 
the blocks of the white granite remain in relief above 
tliem. This difference of level is still increasing; 
for the rains are continually carrying away some 
part of the graniiic sand from the wide iutcrvala 
where it is produced, and wliere it is covered only 
by a thin turf, mixed with a great profusion of that 
grey and bitter ramified UchcJi, which has been for 
some years used in medicine under the name oi Ice- 
land moss; it having been known only as imported 
from that island, when it was first introduced into 
England and the north of Europe. 

526. From the top of the Grosse-rad, an exten- 
sive horizon presents a great variety of very interest- 
ing objects. On the west, I saw a chain of lowet 
eminences branch oft" from these summits, and ad- 
vance northwiu'ds into the plains, where it was ter- 
minated by the Tajtljickte ; and a8 in iny ,road from 
Mdffti'sdorf to Hirschberg I had frcrjuently cauglit' j 
ti sight oJ" the Giant's moimtains, so liere I had a 
prospect- 
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prospect of the whole tract over which I hiad then 
travelled, and of which the eminences were gradu- 
ally lost in the fine plains of Upper Lusatia. Thb 
was a beautiful distant view; but I had more plea- 
sure in tracing the features of nearer obje<^ts in a 
kind of large basin on the N. £. which was encom- 
passed on one side by these mountains, and oh the 
other by the heights behind Hh^schberg ; for this 
space was not only richly cultivated between the in- 
sulated mounts of granite and basalts^ which, finom 
this height, could no otherwise be distinguished than 
by their woody summits, but was farther embellished 
by a vast number of small towns and villages sur- 
rounded with gardens and orchards, and some large 
bleaching grounds in meadows which were constantij 
watered. 

527. I here saw before me the whole extent of 
Sckreibers^haUf and its houses looked like a great 
herd of cattle drinkincr alon^r the sides of the rivulets 

o o 

that flow in their pastures; for, as I have daid, these 
houses follow the course of the small streams, which 
descend through the combes wherewith the whole 
'^upper part of the mountain is intersected, and 
which, above the village, appear as if marked out 
by hedges, trees being planted on their borders. 

528. From this height, M. Schaul pointed out to 
me likewise the two clefts through which the Zacktl 
and the A'bc/re/ take their course to the point where 
the latter of these streams rushes down in a cascade 

into 



into the bed of. the former. These clefts, at their 
upper extremity, resembleci that into niiich Barou 
Von Block had led me at WtlewaUla, and from 
«hich we followed the defiles leading towards the 
Elbe; and here also 1 saw several other clefts, oa 
the same slope of the mountain with the former, and 
in all respects perfectly similar to them, but not 
communicating with any of the combes in which ri- 

. vulets are formed, and consequently not att'ording a 
passage to any stream. After having observed in 
mountains many phenomena of this nature, (and in' 
all mountains they are seen, in a manner more or 
less striking, but always originating from the same 
causes,) it is impossible to entertain any idea that 

, the waters descending from the heights liave pro- 
duced either the clefts through which they enter the 
vallks, or any part of the vallies themselves. 



529. On looking from this eminence along the 
chain to which it belongs, it seems surprising that, 
when viewed from a distance, this chain can appear 
coatinuous: for not only do the mountains succeed 
each other in a winding line, but they are separated 
by several very deep vallies. Such a valley, for in- 
stance, divides the Grosse-rad from the following 
eminences, of which one that is very lofty, and pro- 
jects beyond the chain, is called the Mittagste'in, 
(south rock,) probably from its position relatively to 
some particular place: next to this, on the right, is 
the KkhicStunn-haitbe,(L\i\\(i Storm-cap.) so called 
to distinguish it from the Grosse Stiirm-haitbe, which 



, is at some distance to the westward ; probably aome 
prognostics of storms are commoaly Men on tife 
summits of both. •Between the MitiagHeim and the 
Kieine Sturm haube^ we had a view of the Sdmotr 
koppe, the highest eminence of tiiis chain : we wene 
at so great a distance from it, that, unless we 
had known its height, we should not have aBoribed 
to it the rank among these mountains wtu^ it feally 
holds ; it is separated from the rest by a large valley; 
and on its slope there are two lakes, the Grom 
Teich and the Kieine Teich ; the former is a league 
in circumference. In these lakes^ from which issifc 
small rivers, are collected all the waters of the upper 
slopes. Here then we find, on a large scale, a phe- 
nomenon similar to the cavities at the bottom of the 
Schnee-grUbe ; tlie basins of these lakes haying been 
produced, in the same manner, by greater partial 
subsidences I and it is beyond a doubt that none of 
the masses which are on the lower part of the course 
^f the small rivers issuing from them can liave de- 
scended from the Schnee-koppe, because the Um 
must have been filled up, before any materials tXMiM 
have been carried beyond them. In my descriptioa 
of the courses of the waters on these mouotaips, 
proofs will be found at every step, (and this will 
equally be the case on all mountains, when ocmfi- 
dence shall no longer be reposed in superficial ob- 
servations,) that no masses of stone, cither small or 
large, have ever been transported by these waters 
down to the plains. 

1 ^50. I have 
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630. I have already said that tjie boundiiry liac 
between Silesia end Boliemici geiierally follows tije 
eumaiits of this chiiin ; hut the chum \i&eXi is do 

■ iiregular, that there are many exceptions to tJit- luje ; 

' and for example, the Schncc-Koppe is in the latter 

' country, out of this line. On lookiog from tUe 
Grossu-rad on the Bohemian siile, I saw nothing but 
mountains behind mountains, ruiiiug at last to so 
^eattt distance, that tiit-y appewcd like the wavra 
of the sea. M. Scbaul shewed me the direction in 
which Prague may sometimes be discerned, «lteii 
tlie air is very transparent, aud the sun in a fuvoraUie 
position. As I looked that waVi ^ could Judge fcr 
whttt reason, when 1 had viewed thin cliain jo my 
road from Lusaiia, it had appeai'cd to me coHt'muom, 
■uith only some slight indcxions in its oulliiie, except 
in the pai t whei'e the &dtHcc-koppe rises above the 

-rest; ttiis had been, hecauee, through the iatet- 
eections of the neai-est ridge, appear tlie suuiniits of 
that immediately behind it, and so on from one to 
Biiother ; uiid iience, unless these ridges ai-e 

. aeparated by vapours, they ibiin to tiie eye only a 

iKinglemaKS. 

iSSI. I was informed by M. Schaul, and after- 
wards by several other persons, that tlie part of tlie 
Schnce-kuppe which commands all tlic other emi- 
neaoeB conMistB of gneiss. On this suuimit, there- 
foitj, the strata of gndss have retained their otigiiittl 
pos»iliun upon those of graiuie ; every where elst;, 
they have Blipped down iluriiia; the subiidawts, and 

huve 
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have thus left thd latter strata uncovered ; but id 
iDany places they are again met with, forming is- 
terrupted ridges of lower eminences which fdlow 
the gr^/ic chain, as has been shewn in the 7b/H- 
^chiCy find will appear elsewhere in the sequel of 
this journey. 

532. Among the very important objects that I 
had intended to observe in the Giant's mountam 
was the origin of the Elbc^ the river which bad 
chiefly fixed my attention in these countries, and 
which I have actually followed, at different times, 
along its whole course to the sea ; I have abready 
described a great part of its channel, but only be- 
tween hills composed of sandy strata ; in a future 
journey, I shall resume my account of it, in that 
part where it issues from the mountains^ and enters 
the defiles of those hills; but at present I* have 
only to speak of its origin in the mountains. This, 
while it will afford an example of the origins of sQ 
great rivers, will particularly shew how erroneous is 
the opinion of some geologists, that the Elbe has 
broken through high dikes, and thus opened for 
itself a passage from Bohemia iiito Saxony y continuing 
to scatter the fragments of these dikes oii its course, 
down to the plains. 

533^ The part just described of the chain of the 
Giant's mountains descends, on the side next to 
Bohemia^ in seven promontories , separated by six 
conibesy which begin from the summit, . and slope 

down 



iown to a low valley, passing along their front, and 
brming a seventh hollow space ; this whole tract is 
designated in the maps of the country by the name 
ii Die Siiibm Grihide; (the seven vallks;) and in 
base channels are collected all the waters which 
iescend on this side from the mountains. In our 
■eturn from the Grosse-rad, we passed by the heads 
of all the above combes : now it is impossible to view 
Jie rifiileis that enter them, with any idea that such 
faat chasms, of which, towards their lower part, the 
lides are abrupt, can have been produced by these 
feeble streams. 

' 534. These are the first branches of the Elbe ; 
but they are all distinguished by different names, 
btcepting that which is most to the westward, on the 
back part of the Blau-stein, and which, even before 
It descends from this summit, is called the£/&e; 
It issues from the foot of a heap of granitic rubbish, 
where in the maps it has the title of Elb-bnmn, the 
Kiitrce of the Elbe ; but this is a distinction merely 
irbitrary. Having crossed the other -rivulets, most 
3f which rise in marshy hollows, Me stopped on the 
^n]cs of the Elbe, above its junction with them, 
ind in a part where it forms a small cascade. Here 
we spread out our provisions, and dined with a very 
jood appetite; we had brought wine; b»t as we 
R-ere very thirsty after our walk, we gave the pre- 
ference to the water of the Elbe, of which we received 
ihe whole stream in a goblet ; this water was very 
cold, for the spot whence It issued was still covered 
1 VOL. II. G wilh 
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with snow ; but in all my excursions among rmki& 
tains, I never experienced any incoaVeDience from 
drinking such water, 

535. After our repast, we followed this nH^ 
which is honoured with the name of the JElbe, and b 
increased, while flowing down the slope, by several 
other little streams that arrive to unite with it; we 
passed some of these on bridges of frozen snow, be- 
neath which they had preserved their course. Asve 
descended to lower ground, aslope rose on ourleik, 
and over this we were obliged to pass, in order tfr 
reach a spot, where the Elbe precipitates itselfinto 
a large cleft. On reaching the border of this cavity) 
I Mas much struck with its itppearance ; it is a cul- 
de-sac, similar to that described (§. 28,^ at iSf. Sh^ 
in the inountauis of Nmfchatel ; but the cleft which 
begins from this point is of much greater length; 
and here also there is a direct j)roof, though of \ 
different nature from that observed atiSif. Sulfiy^ 
thq rocks have not been thus intersected by th» 
action of the water ; for the stream does not enter 
the head of the cleft, but is led by the inflexions of 
tl'ie ground above to the brow of a lateral praniontoryf 
from which it precipitates itself to the bottom. Thi 
water being at present low, it descended in seversd 
cascades; but during the time of the melting of tin 
snows, the whole stream darts forward from the top 
of the rock ; and I saw the spot where it then feUf 
on a slope of rubbish, in which* it has formed a de^ 
hollow, whence the water oozes out on all sides. 

536. I have 






536. I have already remarked that, when ^-atcr 
Vushes in a cataract from the brow of a rock, it exer- 
cises no action there ; and ivc observed this to be the 
case here, as well as on the brow of the cascade of 
"ihe Kockd. There being so small a quantity of 
"Water in this particular branch of the Elbe, it threw 
Itself forward at first no farther than to fall on a 
rock a little below. The rock being abrupt on both 
sides, we could not approach this higher cascade ; 
but lower down the course of the stream, the mate- 
rials fallen on one side had formed a slope of rub- 
Vish, covered with trees and bushes, along which I 

descended to the brow of the great precipice in the 
valley ; and there, by taking hold of a branch of a 
;, I was able to advance far enough to see the 
cascade in its whole extent, both above and below 
tiie point where I stood ; now not only the rocks 
'which lay under the insulated stream, but those on 
^vhich it again fell, were covered with moss in every 
t)art ; an evident proof that these rocks do not suffer 
■any erosion. 

537. The mountain which we had ascended, and 
■bich forms the right side of the defile thus pre- 

•cipitanlly entered by the Elbe, is called Elb'herg, 
*(Elbe mountain.) Hence we had a view of a cer- 
tain extent of the defile, with its abnipt sides; but 
^elow this it turns to the left, and taking a S. E. di- 
Tection, opens into the volley already mentioned as 
lommunicating witli the six combes, the streams of 
I'hich unite with the Elbe; and during the melting 
G a of 
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of the snows^ their waters greatly contribute to swell 
this river along its course. Beyond the tract dis- 
tinguishable by the name of the Sieben-gfiinde, we 
saw a mountain called the SUberbefg ; but about 
half way between the Elb-berg and that large emi- 
nence, the chain is intersected on the southern side 
by a great valley, into which the Elbe enters^ after 
having received on the east a stream formed by the 
collected waters of a vast number of other condf€$; 
for in these and in all mountains^ the combes are 
incomparably more numerous than tlie vaUies. The 
most remote of the rivulets which compose this 
branch rises in a high ground called IVeisse-wiesej 
(xchite meadows ;) and hence the branch itself bears 
the name of fVeisse Elb-brunriy (the source of the 
White Elbe.) As we followed towards the east, the 
line of these great eminences separated by vallies^ 
we load a distant y'ltsv oHhi^ Schnee-hoppe. 

538. Terminating here our observations, we 
crossed the ridge of the mountain, following a line 
of high posts, which serve here, as is the case on 
Mont Cenis, to mark out in winter the beaten, path, 
when it cannot otherwise be traced, on account of 
the snow drifted by 'the winds : this path forms the 
communication between several parishes of Bohemia 
and Silesia. At 3 o'clock, we came to the dwry at 
which we had stopped in our ascent ; and proceed- 
ing hence on foot down to the bed of the Littk 
Zackel we there found our horses,, and reached the 
.manufacture of vitriol at 6 o'clock. 

539, By 
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S39' By this lime M. Preller was returned ; and 
aift he was the person -whom M. Melerofto had parti- 
cularly desired to shew me the blocks which were 
loiown to have moved on this part of the bfed of the 
Zacktlj 1 requested that he would be so good as to 
conduct me to then). He very readily complied ; 
and I learnt from this gentleman, that, besides the 
changes observed in the heaps of smaller fragments, 
after every great inundation produced by the melting 
of tl)e snows, some of the large blocks had b^en re- 
marked to have also slidden some way down, the 
small jnasses acting as rollers under them. He led 
uie to a bridije over the Zackel a little above tlie' 
manufacture, and from thence he shewed me a very 
large blocks which he said ht had seen, a few years 
before, near the bridge, though it was now at some 
distance below it With respect to the smaller 
masses, he shewed me certain parts where" the river 
was fordable in common seasons, which saved foot- 
passengers the trouble of going round by the bridge ; 
but he told me that, after every great swell of the 
water, it was necessary to repair these fords with the 
stones brought nearest to them by the stream ; some 
of those which had lain there before, having been 
carried lower down. As at this moment there was 
little water in the river, I could observe a great 
part of its bed, consisting of the planes of the gra- 
nitic strata. Now these planes being inclined, this 
is a base on which masses of considerable size may 
be put in motion, when the torrent arrives, much 
swelled, to enter this narrow passage, 

540. As 
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540. As for the rounding of the edges of these 
large blochsy M. Preller agreed that, since they wore 
all fragments of strata^ and since, consequendy, 
their superficies exceeded their thickness, they could 
never have rolled^ hut must have slidden along od 
their flat side, the smaller fragments rolling under 
them ; and that therefore this rounding of their 
edges could not have proceeded from any other 
cause than that to which I assigned it ; namelyi the 
decomposition of their angles by the actions of the 
air ; an effect that had been produced on the slopes 
of the mountains, before these masses had slidden 
down on their own sand to the bed of the river. He 
added that there were on this bed many other large 
fragments, which were rounded in the san^e manper, 
though they h^d certainly never moved aince they 
had lain there, on account of their weight; .andte 
pointed out to me as an example some immense 
masses, which supported the piles of the bridge; 
he made me remark, indeed, that as, when the river 
was much swelled, the water rose and broke around 
these oiasses, in the same manner as between rocks, 
fragments of considerable si^e might easily, at such 
times, be displaced ; but he allowed that this was a 
local effect, produced by the contraction of the bot« 
tom of the valley within a certain extent ; for he 
added; of his own accord, that, below the manufacture, 
where, as the right hank descended with a gentle 
declivity, the water, when very abundant, had room 
tQ spread, the larger masses no longer experienced 
any motion, though the stream contiaued to flow in 

the 
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the same direction for some way, before it turned to 
'the right. On all these points, therefore, both M. 
Preller and M. Schaul concurred in my opinion, as 
I stated in the paper which I gave, on my return, 
to M. Meierotto ; who, after having had it in his 
hands for eighteen months, returned me no other 
answer than that he purposed again to visit these 
places > a purpose which, as I have said, his death 
prevented him from carryiiig into effect. I spent 
the rest of the day at the manufacture, and quitted 
it the next nioniing, very thankful to both the gen- 
tlemen for the kind assistance which they had afford- 
ed to me. 

June Qlst. I set out at six in the morning, and 
following the route traced for me by M. Meierotto, 
1 proceeded along the foot of the mountains as far 
as Schmiedeierg, in order to see in the way some 
masses of granite, supposed by him to be the remains 
of the dike of a supeynor sea which had been broken 
on this side, and of which other fragments had been 
carried along the bottom of the vallies down to the 
plains. I only mention this, to shew what had been 
M. Meierotto's object in engaging me to take my 
present road ; on which I will confine myself to the 
description of my observations, until I shall havci 
collected all the facts. 

541*. I returned, as far as Petersdorf, by my 
former road along the course of the Zacke/, which 
bad no appearance in any part of this space, r' 

hav 
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having afTorded a passage to blocks. At PetendorJ 
I quitted that river, and turning to the right, pro- 
ceeded through the villages of Hernsdorf, Oiersdorfj 
and Self dor fi passing in front of those promontories, 
which, xwhcn viewed from above, had evidently ap- 
peared to be the more elevated parts of the masses 
that had on this side subsided : here also I saw their 
strata dipping under the superficial soil^ like those of. 
Mount Kynast, near which I again passed^ leaving 
it on tlie left. 

542. The different branches of the Zackel and 
the Bobery all of which I either followed or crossed, 
are the only streams that descend from this northern 
part of the chain of the Giant's mountains. The 
promontories of the chain, as I passed before them, 
clearly shewed the history of their strata^ being all 
shattered, with deep clefts, whence issue the rivulets 
which, within a certain space, flow towards tbe 
Zackel ; and over all the fore-part of these promon- 
tories, and the intervals between them, are scattered 
blocksy rounded by decomposition ; as appears verjf 
evidently, since they are partly buried in a very 
thick soil, which consists entirely of granitic sand: 
in the cultivated spaces, these blocks have been taken 
up, and are laid along the sides of the fields. In 
, some spots, also, there are detached masses of a much 
larger size, as well on the slopes, as at the foot of the 
mountains. 

543. Here then we find a great abundance of 
fragments ; and these are the masses which M. 
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Meierotto had in view; but what lie sought was 
' an explanation of the blocks scattered on the plains: 
now from the foot of tiie mountains where these 
fragments lie, to the bed of the Zackd by which he 
supposed them to have been transported, there is 
a very wide space, where the declivity is so small, 
that all the rivulets flowing across it have pools on 
their course, as is represented in the map. This 
space is even so nearly horizontal, that artificial 
pemls are made in it, which, like those described in 
my Travels on some part of the coasts of the Baltic 
end of the North Sea, are for some years full of fish, 
and are afterwards drained and again brought into - 
cultivation. Is it possible that these can have been 
channels for blocks, when they do not even afibrd a 
passage to gravel, the whole of which is retained iu 
the pools? 

544. At Sei/dorfl entered a large cleft with an 
ascending course ; and I afterwards crossed a branch 
of the niountaiu in my way to Arnsdorf, Here I 
saw that all these projecting parts are separated 
from the body of the chain by a valley of considerable 
breadth, running from north to south, wherein flows 
one of the branches of the Bober, called tire Lomnitz, 
which falls into the principal stream before ic arrives 
&i Hirschbcrg. The Bober is the receptacle of alV 
the waters descending from the northern side of thai 
Giajit's mountains, within a space of lour leagues, 
irom the Schnce-koppc, which I saw on my riglit, to, 
tlie mountains above Schmiedcberg, which lay on my 
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feft, where the chain is interrupted by many valliei 
The Lommtz at present contained veiy Jittle water; 
but I could judge of the abundant quantity which 
aometimes flowed in it, by the width of its stony 
bed, occupying the whole bottom of the valley. If 
is by no means surprizing that this space is covered 
with stones, and even blocks ; for all the slopes of 
the mountains which come down to it are composed 
of these masses, and the bottom of the valley must, 
in the same manner, have been covered with them, 
before the waters began to descend from the moun- 
tains ; in other words, before the birth of the con- 
tinents : so that the whole operation of these waters 
has been to carry away the minute fragments, and to 
Ifeanre the stones bare. 

545« Before I descended into this valley, I saw 
on the left, besides the small mountains in front of 
tbe chain, some very large pyramids which stand 
farther forward in the plain, along the left bank of 
the main branch of the Bober, and are so distmct 
from each other, that each has its particular name; 
rtie most remarkable are the Bober-stein, the Farst' 
steifiy the Falken^teiny and the Polzethstein. With 
respect to the masses of strata which have passed 
beneath the soil by a greater subsidence, these- stmij 
eminmcesj as well as all the smaller ones scatterol 
4^ver the basin extending from hence to Hirschbergi 
are like the masts of a ship, that appear above water, 
and indicate the spot where the vessel has 3truck 
on a sand-bank, iato which it has sunkt 

546. Id 
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6-16. In 1113' way from Arnsdorf, I looked with 
regret towards Buchxvald, a seat belonging to Coimt 

Von Redeii, chief of the mme^ oi Si Ivsi a. I had 
met this gentleman the winter before at Berlin, 
and had had great pleasure in conversing with hitn 
about an excursion which we had made together 
above tuenty years before in the Harlz, where ho 
Tvas then studying the labours of the mines under 
his worthy uncle Baron Von Reden. He had 
invited me to accompany him in a similar excursion 
tins summer in Silesia, and I had set out from 
Berlin nearly about the time which he bad proposed 
to me ; but as the first part of my journey had oc- 
cupied me longer than I expected, I had been told, 
when I was at Schreihrrs-ltau, that lie had already 
quitted Buc/izfKild ; wiiich being confirmed to me 
in the neighbourhood of that place, I did not go 
there. 

547. Crossing the valley of the Lomnitz, I camtf 
first to Nicdcr-stcin Seijf'ai, and afterwards to' 
Busc/ifur, This valley also has several pw/s at 
its bottom : I had a view of great part of both its 
sides, consisting of nothing but ruinous mas.-^es of 
granitic strata wliich follow each other, and ainongst- 
which I remarited one as being very cbaraireiistic' 
of the catastrophe that produced the vfll. y ; this ii^ i 
a line of insulated rocks extending !-i -.x ^rreat disfl ] 
tance, with both its slopes covered wnh iragments,"' 
and tf;rniinated by a detached rock iu a pyramldaH j 
form j whence it evidc:nt!y appediSj ;hat tdia masS* J 
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of the xtrata having found a support beneath in the 
partial subsidence from which tlie valley i*egulterf, 
did not follow tlic rest to the bottom of the cavern 
M-hercin they sank. Nor can this explanation admit 
of any doubt; because, as has been seen, the same 
phenomenon occurs in the mountains of the counlry 
of Neufchatel, where, as the strata, which are 
calcareous, contain marine Mies, they must neces- 
sarily have been formed in a horizontal and con- 
tinuous position on the bottom of the ancient sea. 

548. At three quarters after 10 I reached 
Schmiedcberg ,- at vvhich place M. Meierotto had fur- 
nished me with a recomraendatiou to Dr. Oswald,' 
who gave me a very obliging reception, and ofFered 
me whatever assistance I might desire. liaron Von 
Gersdorf had particularly advised me to ascend the 
Frieseti-stein, an eminence which stands at the ex- 
tremity of a promontory advancing from the cluun, 
■and commands a fine view of the confused assemblage 
of mountains belonging to the county oiGlatz, and 
to Moravia. At that moment, clouds were spread- 
ing over the summits of the mountains, and especially 
of the Friestn-stent ; however, on the chance that 
these signs might prove equivocal, and that the air 
might become clear, Dr. Oswald proposed that we 
should try the adventure. Had the distant pi-os- 
pect been the only interesting object of our walk, 
we should have had reason to regret that we took tliis 
trouble; but there was much to observe in the 
mountain itsejf. 

54.9. Accord- 
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549. According to llie bai-ometiical nieasure- 
4nents of Dr. Oswald, the summit of the Friesen- 
siein rises about 1500 feet above Schmiedeberg, which 
-place is at nearly an equal height above the level of 
, .the sea. On the spreading base of this mountain, 
..nothing is to be seen hxA granitic sand, mixed with 
masses of the same stone, of various sizes, and all 
rounded by the decomposition of their angles, of 
, whiph operation this sand is the result. But in the 
ipart where the acclivity becomes more rapid, there 
;are some spaces tliat are occupied with angular 
■blacks, the granite of which they consist not being 
sensibly decomposed by tlie actious of the air. We 
found the same alternation repeated towards the 
top of the mountain ; . and several of the rocks o« 
the slope being of this latter Jcind of granite, we saw 
in them ths JoitUs of the strata, which are easily 
distuiguishabie from the vertical iissures whereby 
these rocks have been separated into a kind of 
columns. But the sutmuit is merely a vast heap of 
rounded blocks, and of the saitd produced by tiie 
decomposltioti of their anglts : it is here evident 
that as, in consequence of this decomposiiiaii, ttie 
blocks have lost their support below, while the loose ( 
sand has accumulated around them, they have suc- 
cessively glided down the slope ; for I found great 
numbers of these masses collected together in a wide 
space at the foot of the mountain. This is, on a , 
larger scale, and with the differences necessarily 
resulting from those in the natijre of the granite, the - 
same phenomenon which I have described (f. 452.) " 
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on the Borsbergy near PilnitZj on the lotr granitk 
chain along the course of the Elbe ; and I have also 
pointed it out on several summits of the Hart%, 
This then is a large class of phenomena, (for there 
are many examples of it in other parts of the globe;) 
i(nd it is manifestly of much importance with respect 
to the dissemination of the blocks and smaller masses 
over the hills and plains, by shewing immediately a 
tery great effect of the compression of the interiof 
Jluidsy consisting in the expulsion of these fragments 
from within, during the general subsidence of the 
strata around the eminences^ whether mountains or 
hiUs ; these eminences being only the masses, which 
«fter the various catastrophes undergone by the strata^ 
remained at the highest level. 

550. We emplbyed four hours and a half in thb 
walk ; and no sign of better weather appearing on 
our return, I determined, though with regret, to 
continue my journey the same evening to Hirschbergy 
where I arrived at three quarters after 8. There 
are few spaces of the same extent which can present 
to the view an equal number of interesting objects, 
either geological or picturesciue. The scalloped 
chain of the mountains was on my right ; and I saw, 
in their front, rows of high rocks, which had remained 
on their slopes, or at their foot, during the stib* 
sidence of tlie rest of the strata. These eminent* 
ces, as well as those scattered in the plain, brought 
to my recollection what must have been the appear- 
ance of the steeples in Jutland^ and in the province 

of 
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of Dordrecht, after tlic terrible catastrophes whicli 
happened in those couiitriea some centuries ago; 
Tihcn the dikes, enclosing vast tracts of ground formed 
by the sediments ot the rivers and tiie tides, having 
been broken down by tempests at the time of bigb 
water, the sea rushed in up6n the lands within, and 
io greatly diluted tliem, that all the houses and 
other buildings which bad been erected on them ' 
sunk down ; nothing remaining above the level of 
ihe water but the steeples of the churches. 

i51. On the eminences of which lamnowspeak* 
ing, I saw rocks, 2 or 300 feet high : wherever the 
summits of the eminences arc of sufficient extent, 
they are covered with firs which grow between 
these rocks ; on the other parts, there are only bushes; 
and tlie slopes, composed of their rubbish, are over- 
spread with grass. Some of the rocks have pre- 
served their angles ; but others arc rounded, and 
I saw several which, by the erosion of the joints 
of ttie strata, have been reduced into piles of distinct 
blocks, like those on tYieGlant's mountains ; some of 
these piles have fallen down, in consequence of the 
complete separation of tlje masses, which, where 
they have not found room to lie on the summits, 
have roUed down the slopes. The forms of the 
blocks depend on the tiiickness of the strata, and 
tiie size of the columns into which tliose sti-ala were 
originally divided by vertical fissures; such nmssea 
9^ f^t first were nearly cubical, are now become 
llfBQ^ pj^herical, Kow around some of these cmi- 

BenccA 



I 



1 



g 



96 

nences I have observed tlie progress of blocks of 
different forms in their descent from the summits ; 
the most spherical, having acquired an accelerated 
motion on the slopes, have rolled to a considerable 
distance on the ground below, which is nearly hori« 
tontal, and is covered with grass ; the others have 
not proceeded so 'far, and some have not even 
reached the bottom of the slopes ; so that, by the 
succession of the blocks scattered around these emi^* 
nences, it is easy to trace their history, from the 
time at which they all were first delivered over to 
the different actions of the air. * 

552. Besides these, there are some large insu- 
lated masses on the low grounds, at a distance frdm 
the eminences. The whole soil of this plain, which 
is Very fertile, is composed oi granitic sand ; but it 
is interspersed with large masses of granite; and 
wherever these masses have happened to consist of 
several strata^ if their divisions have been horizon- 
tal, the rounded blocks into which they have been 
reduced have remained one on another ; I saw some 
of these on high grounds, where certainly piles of 
this kind could no otherwise have been formed ; for 
the blocks were of a very large size; and it is not 
possible to suppose that any of the ancient inhabi* 
tants of the country could have had the fancy to 
employ a great mechanical force to raise them upon 
each other in this manner for no purpose. -As I 
approached a village, I saw some objects between 
the trees, pX a distancej whichl took -lor tbeiewM 
* of 
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' of the villagers ; but, on coining "nearer, 1 perceived 
tfiem to be two sep£^rate UockSy nearly round, from 
'-15 to 20 feet in diameter: I made the postillion 
r^top, that I tnight observe jthem ; and he told me 
-that they went by the riame of krod und kdiCy being 
'thought to resemble ti toqf and a cheese. 

553. We thus find that the operation of the air 
'has been the same on all the meisses of granite which 
hlive been left exposed to it, whether on the highest 
-iiunimits, on their slopes, or on the plains ; the 
^touhding of the angles of the blocks having tak^n 
r'place, in all these different situations, on the very 
tipots where they were left by the catastrophes of the 
fUrata ; and it is this which has produced the granitic 
''Mftd forming the whole of the superficial soil : in 
'^his sand, none of the smaller masses are found but 
«.t a certain depth ; so that those above this depth 
have been entirely decomposed ; but the larger* 
fragments, which have been only rounded^ remain at. 
the surface. Wherever the granite has been of the 
^kind not susceptible of decomposition, its masses 
liave continued angular. This operation has be^n 
eflfected out of the re&ch of any stream; for the 
-space of which I am speakihg lies between the 
JZdckel on tlie west, and the two branches of the 
'JIbober on the east ; ^hd the only action of the various 
^rWutets which cross it, in their way to join these two 
•rivers, has been to spread the sand during their inun- 
dations ; for they have not even carried along with 
ttiem any gra^d ; alniost all of them baviifig found 
Vol. II. H oii 
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on their course cavities, which they have not jct 
filled up, and which consequently romain p^ 
Thusy exclusively of the aUnospberical actiQBS jost 
defined, and the levelling of the sand during floods 
nothing within this space has undergone any dmf I 
since the continent has existed ; in particular, oo ' 
mass of stone has . been carried down from it bj 
streams into the vallies^ much less as &r,as tk 
plains ; which was here the principal point to be esta- 
blished. However, as it is customary to search 8qs> 
pected persons when they come out of a houise where 
some theft is supposed to have been comnutted, 
a<id not to acquit them till it is certain that noduDg 
can be found on them, I resolved that, as I had ob- 
served the principal streams which unite at Ifiricft- 
berg under the name of the Bober in the upper put 
of their course, so I would now continue to foUof 
that river down to the point where it issues fjpOD 
the mountains, and joins the Oder^ 



June i%d. As M. Schautn informed -me that it 
would be possible for me to keep the Sober coo- 
tantly in view, if I travelled on horseback^ witli t 
man to lead round the horse when I came to parts 
where it3 course could only be followed on foot, I 
did not set out this day, because the morning was 
very rainy. But the weather clearing up in the 
afternoon, M. Schaum proposed to me that we shoaU 
take the opportunity of visiting a spot uhich M* 
Meierotto had particularly recommended to my ob- 
servation, and which bears a name very charac- 
teristic 
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tel istic of its aipect ; tteit of Wtlt-ende'^ the end of 
the world. • I was indeed to see it from above, in 
my intended journey on horseback ; but M. Schaum 
assured me that I should lose a great deal if I did 
not take a lower path, in ordfer to enter this extra- 
ordinary chasm, which had all the appearance of a 
- descent into Tartarus; he offered to accompgmy 
me, as did also Dr. Thebesius, one of his friends; 
and we set out together on foot at 2 o'clock. 

554. Before we reachied this place, however, we 
were to observe the Zackd near Hirschbergy where 
it iarrives after it has passed through the country . 
in which I have already described it I have shewn 
that, in the higher part of the course of this stream, 
there are, in some places, many large blocks on its 
bed ; now if it had brought these down from the 
mountains, and were still continuing to carry them 
on into the Bober; and if the latter river conveyed 
them to the open country, according to the opinion 
of M. Meierotto, who had sent me hither for proofs 
, that this was really the case; at least blocks should 
be seen on the bed of the Zackel the whole way above 
its confluence with the Bober. But not the smalliest 
vestige of any blocks appeared on this part of the 
course of the former river, which here flows in a 
plain : the stream was at present several feet belo^ 
its banks ; and no masses of sufiicient size even to 
ruffle its surface were lying on its bed, of which it 
occupied the whole breadth, in consequence of the 
late rains, though, itsi water was still very shallow. 
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My companions tokl me* thati in dry seasons, das 
bed might easily be crossed on foot, since it wv 
covered only with stones of a moderate size, like 
. those in the adjacent soil, from which the river had 
merely washed away the sand : it can never have 
here possessed any rapidity to transport stones ; for, 
when it rises above the borders of this hollow part 
of its^ channel, it finds on the right a spacious plain 
where it .can spread, and where it evidently docs not 
exercise any action, since the soil near its bed is laid 
out in gardens,^ which it fertilizes by its inundations, 
without doing any damage to the culinary plants. 
The Sober enters this plain on the right ; and the 
two rivers unite a little below Hirschberg. Afba 
on attentive consideration of this spot, it b impassi- 
ble to suppose that stones, and much less blocby 
can at any time have been brought hitlier by either 
fthe Bober or the Zackel; the common Operation of 
;both these rivers has merely been to raise the soil 
of the plain by the sand which they bring down in 
:(heir inundations ; and it is well known that they 
are still continuing to raise it in this manner ; a proof 
that they cannot have flowed during many^centuri^Si 

555. The two rivers, when united under tlie name 
.of the Boberj continue for some way to flow in t 
horizontal bed, which has a hill on the left, while 
its right bank is formed by the plain. But, as we 
proceeded between the bill and the river, the latter 
sucklenLy turaed to. the left, and disappeared. It is 
this paxt of the course of the river which is called 
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the End of the iVorld ; and indeed it seemed the 
/final termination of all things, and rnigdt iiave fur- 
*nished a pnc^ with an image of the return of chaos. 
The Bober here ptecipitates itself into a narrow and 
rapid defile, where it foams amidst immense masses 
of granite ; and the steep rocks which command this 
iscene of desolation seem threatening to crush by their 
fall any one who may venture to pass along the 
.space remaining when the water is low, as was the 
case at present, between them and the cataract : we 
M'cre bold enougb, however, to follow, betwixt the 
blocks, a narrow path, which sometimes led us over' 
tiie slopes at the foot of this abrupt side; and we' 
■soon carae to a point whence we had a view ot tlie' ' 
whole extent of the JVelt-ende, which here appeared' 
to be completely a cul-de-sac, like many of those that 
,J' described in the mountains of Nt-ufckatel ; there' 
was absolutely no passage to be seen for the Bolter. 
But, as we continued to follow the left bank, at last' 
we descried, near the extremity of this cul-de-sac, 
a fissure from the top to the bottom of the moun- 
tain, througii which the river rushes. In the plan 
of my road traced for me by M. Meierotto, he had 
'called this a rock cut through hy the Bobcr ; it is 
therefore under this point of view alone that I shall 
at' present speak of It. 

356. Let us first consider the Bober in that part 
of its course where it suddenly turns to enter the 
JFelt-ejide ; this defile being a fracture in the very 
liiil along "hich the stream has hitherto calmly 
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flowed, while its right bank has been formed l^ the 
plain, or large open space, already mentioned. Let- 
us now suppose the hill to have been continuous, at 
the time when the rain waters, beginning to flow 
along the surface of our continents, were 6FSt col- 
lected in this spot : they must naturally then have 
produced a lakcj which would have extended coa-> 
siderably above Hirschbergy and would have £Quod 
a discharge at some point nauch below this hiil 
Tiie waters of lakes exercise no action except bj 
their waves, which, as they attack equally the whole 
circmnference of the basin, and not any particiUtt 
part of it, could never have cut through^ from top 
to bottom, a very wide hill of granite^ so long V 
they had elsewhere a free discharge. Hence it is 
evident that, before the rain-waters were collected in 
this space, this fracture must already have been 
made by those catastrophes of the strata, to which 
must be attributed the many similar clefts wbereia 
no waters 'flow. JUet u$ however suppose the defile 
to have existed at the time when the stream was 
formed, but to have had at first no issde. The whole 
of the cavity would then have been flUed with water, 
up to the lowest point of the rocks which encompass 
it ; and from that pqint the river would have fBlka 
in a cascade. Now it has been seen in the falb «f 
the Elbe and of the JCockely and it is indeed eveiy- 
where the case, that cfLsciades do not erode the rocks 
from which they rush. But it will farther appear 
in the ^ sequel, from the very nature of the fissure 
here affordipg an js^ue to^ the BohsTy thf^t it abo. 

must 



iHUBt have been produced by the catastrophes of' 
the strata, before any water arrived to pasa through 



557, The JVdt-ende is much widened at its lower 
extremity by the retreat of the rocks otfr the left, 
ivhich rise in a slope up to the top of the Jiill, but 
with several projections and abundance of blocks ; 
and as these blocks lie only on granitic sand, they 
roll or slide down the rapid declivity, at times when 
the soil happens to be penetrated with ivater, after 
great rains, or thaws of snow. Beneath the rocks that 
apparently close this extremity, there is also a slope 
of rubbish, resting on a rocky ledge, which retains, 
not only the smaller fragments, but the i/oc^'s like- 
wise, when they slide down the declivity above, 
The blocks on this ledge, as well as all the others 
accumulated at the bottom of the defile, are already 
roundtd ; which I pointed out to my two companions, 
who had been here with M. Meierotto, and who 
readily agreed that the figure of these masses by no 
means implied that they had been propelled by 
torrents. Amongst the rest, we saw a very large: 
block of this form, which had arrived on the ledge, 
and partly projected over it, near the fissure tliat 
affords a discharge to the river; hence we could 
judge that whenever any great swell of water should 
spread over this terrace, and carry away the sand 
from the foot of the slope above it, (which contri- 
butes to support the block,) the latter would fell 
into the great heap of similar masses already ,accu_ 
mulated 
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iQiilated on the bottom of the (fefile ; ivher^. ui^ 
purposely removed^ tliey wiU certainly alwayji^ god- 
tinue ; there being no possibility that any of theq 
shoulcl ever enter the fissure itself; which will very 
evidently appear, when I shajl dj9ftci^)i>e.il^:ai vjeis^ 
from abpv0 

568. Thesideof the defiUi opposite to t;l|A$68fl!id. 
through which the JBo^er : rushes, is formed t b^tde 
slope of a mountain, called ife/icm by tijiGiisM^ 
tants of Hirschberg^ who have cut pctths. ip^ jthiii: 
slope, which they have laid out. in a kipd of pp^dc4 
pleasure-ground. The highest roclcon the ffirtghiiitrg 
side is crowned by a Temple to Apoih:; aQc)-ii» the 
descent from this are several retreats. fpr the -AfyfU^ 
in groves adorned with seats, on which are i6Ciilptuiv4. 
many classical subjects. The walk.cairie^l thcpugli 
^this amusing pleasure-ground . opeps spin^pdfus oq 
very beautiful prospects^ and afterwikfcis; reit^inU: 
into the. woods. 

559. The whole of the scenery hqrq^ df^|ve^.it( 
picturesque appearance from* the effects c^^ the^ 
catastrophe which has produced in,tbe /f%/^r^9^the. 
very image of chaos: many partial subsidetDces .iq 
the mass of the mountain follow. the direction: of;'tl(S: 
defile ; and on the slopes there are many prq^ye^king 
rocks and large blocks interspersed with , firmt^lBk 
The surface being covered with a th^k sojLr: of: 
granitic sandy tlie parts least obstructed w4tb^4My.' 
have beea cleared and cultivated : the blocks, tal^en. 
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up^ berp are roundiid in the same manner as those ou 
'the summits and on the slopes ; and we. saw many 
o( them, laid along the sides of the fields, which are 
very ierlile. Tlifi lower spaces, wtiere moisture is 
longest preserved, are covered with grass. In the 
. higher parts, the superficial strata are, oi gmm, be*- 
neath which is granite ; and Uiough 1 liad not pen- 
ceived any basalt Icemiaeuce, I saw some basalts on i 
the slope; a sign that all these ifraia have undergoneit 
great successive catastrophes. 

560. The Ttttiple of Apalio conunands a view of^ 
nearly the ^\holc chain of the Giaiifs mountains, 
terniinated on the west hy. the. Tafel/ichte, and on 
the east by an eminence^ around which the Sober 
flows as iti.-isues from beliind that chain, ^nd on which' 
stands, the town of Kitpferierg. Dr. Tliebesiiia , 
%vas so good as lo give mo an outline of the chainipl 
as it appears from this spot. I have already said) 
that, in_ its general form, it much resembles i\ie Jura i 
and I anj the more inclined to believe tliat the name 
of the Giant's mountaitis has been given to it on ao 
count of the gigantic piles of blocks, which I de- 
scribed ^. 416, because in heightit i& rather inferior? 
to the latter chain. For, I am informed that the' 
ScAmc'koppe, the most lofty of its summits, is 5000 
feet above the level of the sea : now the Dole, which 
ia the bigiiest summit of tlie Jiim, according to my 
baronietrical measurement, is 5083 feet above the! 
level of the Mtidiitrramun. 

K ,_._^ 561. On 
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«51. On our return to Hirehberg^ M. Schaunf 
assisted me in arranging my future journey, accord- 
ing to the plan of M. Frederid. I sent on my 
chaise, with post-horseS| to Lowtnbergy 4 miles 
lower down on the course of the Bober^ because M. 
Meierotto having mentioned several places which he 
wished me to observe on that course in the interval, 
I had resolved never to lose sight of it, but to follow 
it on the heights which border it With this view, I 
hired a horse, with a man who was to serve me as a 
guide, and to lead the horse in those parts where I 
could only proceed along the river-side on foot. 

Jmte 23^. I set out from Hirschberg at half past 
5 in the morning, by a road which first led me over 
Helicon as far as the lower extremity of the fFelt- 
endCy where I alighted, and walked along the upper 
^rt of the rocks that close this extremity, till I came 
to the edge of the fissure which affords a passage to 
the Bober. From this point it very manifestly appeals^ 
that the aperture is not the work of the river; fxx 
could it even be thought, in opposition taall that I 
Imve said of the inefficiency of cascades^ that this 
stream, beginning to fall from the highest point, had 
here cut through the rock from top to bottom, it still 
could have acted no otherwise than as a saw^ without 
producing aiiy enlargement on the sides. Instead 
of this, the passage of the Bober, which is narrow at 
the entrance, becomes afterwards considerably 
wider ; it then contracts itself, but is again enlarged^ 
^ it turns to the left ; and the river, when it at last 

issues 
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i^ues from the defile, enters a vale behind the hill, 
vhere it flows in ttie same du'ectiun which it hud id- 
iowed before it entered this lateral ruplbre. 




562. We have therefore here direct proofs that 
the abrupt rocks between wiiich the Bvb9r passes, 
and the vast accumulation of blocks m their interval, 
are the effectof catastrophes antecedent to the period 
when this stream began to flow, or, in other words, to 
-the birth of our continents. It has been seen that 
the Bober, before it enters the ii'elt-ende, flows 
calmly on a bed along which it can never have pro- 
pelled any block, since it forms a lake during it^ inun- 
dations. Now tlie case is the same at fts issue from 
this cavity, when it emerges into a space where I 
saw that it must necessarily spread its waters, when- 
ever it overflowed; and my guide accordingly told 
me that here also a lake was at such times formed.* 
This, then, is not a channel which can possibly have 
afforded a passage to blocks ; and all those produced 
by the catastrophe arc certainly still remaining in the 
iVeit-ende. In consequence of the width of the 
space which the Bober here enters, there is not in 
general sufficient water in this river to turn under- 
shot mills ; and it has therefore been found necessary 
to procure an artihcial fall. For this purpose, a 
canal has been cut which, diverging at a certain 
point from the bed of the river, follows the side of a 
sloping ground on the right, in a nearly horizontal 
direction, till it is at a suflicicnt height above the 
Jevel of the stream to fail with tlie requisite force, on 
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the ivheels? o£. some milk. In. order to turn tlie 
water into this canal,, and to open* for it a freecoune 
when it exceedkthe necessary quantity, a- dike has 
been made, which obliquely crossing its usual bed, 
oUiges it to take this new direction; but on the 
outer side of the dike there is a long slope of planks^ 
down, which the superfluous watep poyrs itself^ A 
pood is consequently fonned above, the' dike, at 
about 100 paces from the JVelt-ende^ and the water 
in it was at that time so clear, that^. as I looked 
dmvii upon it from, this high point, I could see that 
there was nothing on its bottom but small grmel; 
though it must evidently have been filled up, badr 
any materials passed over the dike. No stones, 
therefore, are brought down hither from thefFelt- 
ende ; and all those heaps of blocks which are found 
there, whether produced, at the moment of tb6 ca- 
tastrophe, or since fallen from the abrupt and shat- 
tered ^sides, remain mthin diat cavity, where they are 
partly consumed by decomposition : thu& notbiag 
comes forth from it but the granitic sand, which, 
being spread by the river during inundations, forms^ 
the whole superficial soil of the plain below. 

563. After all that I have said of this defile, out 
of which it is very certain that no stony masses have 
been- brought by the Bober, the only stream here 
under consideration, it cannot be supposed thM any 
have issued from the great tract of mountains, hills, 
and plains, which, in this country, has been the obr* 
ject of my observations: all such as have^Jbeeniset 
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in motion either 1>y tbU river, or by liie Zackel abovt 
Hirschbergj have served only to fill up the cavities, 
and to level the open spaces on tbe^course of both 
. the streams ; and even these effects are gradually 
diminished, by the straitening, clearing, and widen-^ 
ing, of tfie narrow parts ^of their channels. This is 
what has happened in all mountainous regions, 
-where those disasters, cf which ancient chronicles 
contain accounts, now so rarely occur. From time 
to time, indeed, the sudden fail of some abrupt side 
vof the rocks is occasioned by internal fissures, which 
-^he water, carrying down into them the minute par- 
ticles collected in its course, makes eyery winter, 
when it is frozen, a powerful effort to widen ; or sonie 
, of the large slopes of rubbish, which have risen 
against such sides, slide down after long rains, if any 
rill hhs penetrated between therii and the rocks be- 
*hind them. But accidents of this nature only con- 
tribute to reduce to a fixed state all those parts of the 
.^mountains which had been left exposed to them by 
the previous catastrophes of the stj^ata. 

364. This defile must have been very superficially 
observed by M. Meierotto, since, in his itinerary, he 
desired me " to take notice of the size of the stones 
^* already rolled down to Bober-Rohrsdorfy and 
** thence to Roher-Ullersdorf ;' (two places below 
this oii the course of the Bober.) For, if he had 
paid attention to the facts which I have above ad- 
duced to prove that no stone has been brought by 
the stream out of the JVelt-ende, he would not bnly 

have 
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have plainly seen, in the very places to which be r^ 
ferred me, that none of the stones in question had 
ever travelled on the bed of this river, but would alao 
have perceived the source whence they really pro* 
ceed. As I approached those places, I found this 
bed become so wide and so horizontal, that not e?Qis 
the greatest abundance of water could possibly set 
any blocks ori it in motion ; for the stream flows be* 
tween these masses and over them : but the slopes on 
the sides are covered with blocks, lying on the gram- 
tic sandy on which they slide downwards in very 
rainy seasons^ as I have elsewhere shewn : there woie 
some on a steep part of the bank, 7 or 8 feet above 
the level at which the river then flpwed; now 
when the stream is swelled so much as to fill the 
whole of its channel, the base whereon the blocks lie 
being sapped by the water, they fall, and remain on 
its bed ; but by this process, the bed is widened^ and 
the banks continuing {» retreat, will at last be re» 
duccd into slopes, and covered with grass, as in some 
parts is already the case. 

56.5. The bed of the river, continues thus covered 
with blocks a little way beyond the bridge of Bober-' 
Rkorsdorf, by which I crossed over to the right bank. 
That these blocks are stationary is very evident : for 
lower down is a space where there are none, and 
where the river flows calmly; it then again foams 
among blocks ; but afterwards it resumes its tranquil 
course for a considerable time. In this part, how- 
xver, it is again Dordered hy granitic hills, in whieh 

there 



there are projecting rocks, and of which the slopes 
are covered with rounded blocks; but here, when 
swelled, it has room to spread; and the blocks, 
sliding dotvn the slopes in rainy seasons, fall ca its 
bank, where it does not move them : it has even 
formed on its couree some islands, which it still 
covers in its great inundations ; for no grass yet 
grows on them ; hut, instead of attacking them, it 
only spreads over them gravel and sand ; below : 
these, it is again, for some way, ruffled by blocks on 
its course ; but afterwards its bed is so much widen- 
ed as to form a kind of lake, through which it flows 
very slowly. 

666. When I came to the lower end of this wide 
space, I saw that the level of the river was here 
raised by a natural dike, consisting of a mass of 
gramte, which, in the subsidence that produced the 
valley, had remained higher than the other masses, 
and above their rubbish. After having had frequent 
opportunities of observing phenomena of this kind, 
it is impossible to retain tlie slightest idea that licerg 
can have esatvuCed their channels in rocks ; since 
they have not even cut through these bars which 
obsti'uct their course in their very beds. In my 
Travels already publisher!, I have pointed out the 
Eame circumstance on the Dartmoor hills in Devon- 
shire ; and I shall soon have occasion to give a new 
example of it. Rivers rise, in order to pass over 
these bars, but they cannot destroy them by erosiop, 
because, as is shewn by the growth of aquatic plants 
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on the bottom, it is always the surface of the Wflter 
that falls. All the materials, therefore, which the 
stream has been able to bring down to this poiot, 
are deposited in the deeper space above the tar : if 
there is a sufficient abundance of them, they fill vp 
that space, and the water continues ta flow om 
them and over the bar ; but this is not yiet the case 
in the spot of which I am speaking, the cavity is not 
filled up, and the Bobo* is perfectly limpid whenit 
passes over its bar; not bringing down wkbitttiy 
thing in its inundations, except such minute pa^itides 
as. remain suspended in those streams which still, 
duiing floods, attack some parts of their badks. 

567. Below this ha?\ the Bobcr flows for some 
way with so much .rapidity as not to leave any 
sand betwixt tlie blocks which lie on its bed : it here 
passes between hills with steep slopes, whereon there 
are great numbers of rounded blocks ; some of these 
- probably slide down to the bed of the river, when the 
sand on which they lie, and which is not covered 
with grass, is penetrated to a great depth with water; 
but a particular circumstance affords a direct proof 
that they dp not move on this bed : I observed that 
the fore-part of these blocks (by which I mean the 
lowest on the course of the river) was covered with 
moss^ as was also partly the case with their sides; 
bat on their higher end there was scarcely ady, 00- 
doubtedly because of the sand brought down by the 
stream, which beats against them at that ettdj whca 
sufficiently swelled to cover them. -. ^ 

' 568. At 



569. At Bober Ullersdorf a wide basin is formed 
by the retreat of Uie mountains on both sides. Ad- 
vantage bus been taken of a large rock of granite 
rising in the midst of it, for the purpose of throwing 
'over it a wooden, bridge, which rests on piles, till it 
meets this firm support in the centre. Here also a 
dike obliquely crosses the wide bed of the Bo&e}', 
whence a stream is thus led to supply some mills on 
the right bank : the river being here of a considerable 
size, part of its water passes over the inclined plane 
of the dike, and is carried, in several rills across a 
space levelled by the sand and the gravel, and dow 
become dry. Here then we again find a kind of 
sieve, in which the viver leaves behind whatever 
materials it has been able to bring down to this 
point. 

569- As this basin, during inundations, becomes 
a lake, it is impossible that any part of its borders 
can ever have been attacked by the Bober ; yet 
below it, this river enters a loug defile with abrupt 
sides, which, in some places, it entirely fills ; and 
there being consequently no space on the banks of 
the stream, the road is here carried a gi'eat way 
round. That the river could never have had power 
to cut for itself this passage through the mountain is 
the more evidently seen, because, had its water ever 
been at the level of the higher part of the sides of the 
defile, it must have formed a large lake on the right, 
where the bank is quite open. I asked my guide whe- 
ther he thought that I could pass on foot along the 
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fop of the rocks, without losing sight of the bed of 
the river : he told me that I should find it very dif- 
ficult, but that, if I met with any obstacle which 
stopped me, I might at any time return to the road : 
I therefore resolved to attempt iIhs way, while he 
followed the road uHli cny horse. I succeeded in my 
undertaking, though not without much fatigue, as 1 
had some very steep rocks to climb and to descend ; 
but this I did not regret ; for I found many interest- 
ing objects of observation, as well on the bed of the 
river, which I kept constantly in view, as on the 
abrupt sides of the detik itself 

S7Ck The bed of the Sober is here again, in two 
places, crossed by bars, consisting of masses of strata 
left at a higher level than those from the subsideact 
of which tliis- valley resulted. Above these bars, 
the river still flows slowly ; and on arriving at ttrtm, 
it finds a passage througli winding fractures, ia aoat" 
parts of whicli, however, it is so much confined, that, 
when greatly swelled, il rises, and a portion of its 
water flows over tlie bars. As I proceeded, the op- 
posite side of the defile retreated^ and my road layover 
an eminence which was cut down abruptly towards 
the river: on the first part of the ascent, I found a 
great many blocks of granite ; but when I gained the 
summit, I was much surprJzed at its appearance, for 
it was coiaposed of a vast, number of spheroids whicli 
were arranged in such a manner as to give it a re- 
semblance to a bunch of grapes. The uaiiie of tills 
eminence is probably descriptive of its appearanct 
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hen viewed from some different point; it is called 
be Nelkcn-stem, or Clove-gilii flower rock, 

A71. In this part of the defile, I saw tlie whole of 
le opposite side, from top ta bottom ; and it will 
ifford a new example of the disorderly state of the 
isses of strata divided by the catastrophe which 
iroduced ihe vallus between the mountains ; a state 
;casioned by the unequal subsidences of those 
lasses. This opposite side is at the same level as 
le other; but though both ccmsiiloi granite, the 
>ecks are different. The strata on the side were 
:re very distinct, and strongly iiiclined; I conld not 
whether they had the same inclination with those 
my side ; but I perceived very plainly that their 
■agments, as well on the summit, as on tiie banks of 
the Sober below, were angular ; a proof that they were 
a.gramte not liable to decomposition ; while all those 
hich belonged to the strata on the right siHe of the 
ver were, by this process, reduced to a spheroidal 
brm ; as I have instanced in those composing the 
ummit of the Nelken stem : on a lower part of the 
lourse of this stream, still greater contrasts will appear. 

572. When the Bobcr has passed through this 
rinding defile, it resumes, at first, a very tranquil 
[ourse ; but as I proceeded along the brow of the 
locks, I came to a spot whence I beheld a scene of 
L truly astonishing nature. I here saw, in the rock 
•n the opposite side, several wide clefts, in front of 
the largest of whicli, in a part where that side re- 
1 2 treaiSj 
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.treats, an immense accumulation 6f bhcka forms « 

kind of dike across the Bober ; and in the midst of 

this heap, a small river, issuing from the above ckft^ 

arrives to join it. This small river is the Kemmiz^ 

which I described ^ 499, as flowing* in the high 

ground above, on a bed where the stopes are covered 

v'ith moss^ a little before it rushes into this narrow 

passage, to discharge itself into the Bober. It is cer- 

iainly not the Kcmnitz which has produced this ekft^ 

since there are, on the same side, so many similar 

openings whence no water issues. It is equally certain 

that the immense accumulation of blocks at the point 

of the junction of the Kemnitz and the Bober has 

not been formed by either of these two rivers ; for 

as the spot in which I stood commanded a great 

extent of the valley, I saw them flowing together 

very calmly but a little below this chaotic scene. 

573. Proceeding onwards in the same direction, I 
came to a point where a large combe, which rises up 
to the top of tte mountain, opens below on the right 
bank of the Bober; and on descending into it, I 
found my guide there waiting for nxe with the horse. 
This combcy as its lower extremity, is wider than 
many parts of the valley of tlie Bober ; yet, notwith- 
standing the late rainSj no stream but a mere rill 
was flowing in it. This is, more or less, the case 
with all cofiibes ; and I have shewn, at the beginning 
of these Travels, how important it is in geology to 
distinguish them from *oalUes* It is evident that 
these dift'erent kinds of interruption in the continu- 

ou 
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CKis mass of tlie strata must both have been pr6-^ 
duced by one common cause : now superficial ob-. 
servers, when they see streams passing through 
rallies, may easily be led to suppose that the latter 
llave been excavated by the former ; but this illu- 
sion must cease in comhes. which can never have 
afforded a passage to any water but that of the 
drops of rain immediately falling in them, or of the 
springs issuing from their sides, in consequence of 
those Jractures of the strata in which both combes 
and valleys really originated. Moreover the combe 
now under consideration presents a new example of 
a circumstance sometiaies attendant on these catas- 
trophes ; namely, that, the whole mass of the strata 
baying been subverted, some strata are now found 
at the same level with those others whereon, at first, 
they certainly were formed. The side of the combe 
^vhicb 1 had descended is composed of granitic 
strata ; while the opposite side consists of strata of 
^ckistus and gneiss. • 

p74. In this place appears also a case which is 
very frequent in the great vallies among mountains, 
and which furnishes one of the documents of the 
history of those vallies. The combe above men* 
lioned being very wide and low near the Bober^ that 
river has here room to spread, and has accordingly 
levelled this space during floods; yet it passes after- 
wards through a defile of the schistose mountain. 
Its principal current does not at first take a direc- 
tioa towards the denle, but flowing round the bottom 

of 
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of the combe^ it has attacked the foot of tlib schis^ . 
tose eminence, in which it has made an excavation^ 
because the schistus easily crumbles down ; and at 
the point where the river bends its course to enter 
the defile, these attacks are still continued. Now 
this stream, proportionally as it has extended itself 
into the lower part of the combe, which is likewise 
excavated by it, has withdrawn from its ancient b^, 
wherfi tl)ere is at present a large tract of alluvial soil, 
composed of sand and gravel. These, then, are the 
only materials which have been brought down hither 
by the Bober in its greatest swells ; and in its pre- 
sent inundations, though still sometimes sufficientlj 
considerable to cover the greatest part of tlus soil, 
it no longer deposits any thing but sand, on which 
as yet I saw no grass but in the parts most KBoote 
from the course of the riven This operation wiD 
be continued ; and by degrees, in consequence eHber 
of the accumulation of the sand in parts still nearer 
to the stream, or of the reduction of the latter to a 
lower level by the widening of the entrance of the 
defile, there will be a greater extent of ground be- 
yond its reach, and in a state proper fw tillage. 
This has already occasioned the erection of a ^ 
called Neu-miihly which has been too recently baih 
to have obtained a place in the maps, and around 
which some cultivation is carried on. Tbb is a kind 
of chronometer common along most of the great 
rivers in mountainous regions, 
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t 575. The Bober, after having entered this defile, 

^ntinues to flow between hills, but makes a wide 

torn to the left; which induced me to cross the hill 

bordering the comhe on that side, tJiat I might re- 

SHJver sight of tlie river beyond it This hill belongs 

jto a ridge, the upper part of which is all cultivated 

l&n a soil consisting of rubbish ai gneiss ; and in 

"jjloughing, blocks oi i\\9X stone are taken out; nor 

is this surpriziog, Ibr the mass of the hills is in this 

part of ^«f/i.s. But among these blocks there are 

feome oi granite, although this ridge is separated from 

4he granitic region by the large combt which I have 

described ; and here I began also to observe blocks 

of liih'Ue quartz. Now therefore I had entered a 

country where the scattered blocks, in part at leaft, 

•re extraneous to the soils on \vhich they lie ; yet I 

i had followed from the mountains the only streams 

t capable of transporting these masses without per- 

' ceiving that any were propelled by them ; and on 

f the bed of the Bober, every appearance of such an 

I -operation will be found to cease. 

S76. In proceeding along this road, I crossed 
t auothei' lar:^e combe, descending, like the fbrnTer, 
lirom the top of the hills to tiie bed of the Bober, 
.iphich here also has gained by degrees on the lower 
part of the open space, retreating, at the same time, 
from the opposite side, where a horizontal soil has 
l»een formed, similar to that already mentioned aS 
(Opposite to the other combe. This phenomenon, 
H'hiciij as I have said, occurs very frequently in all 
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mountainous countiiesi evidently proves that comto 
and vallies are effects, not of the actiop. of runmUg 
watersy but of catastrophes of the strata antto&' 
dent to the birth of the continents; since ^stItBtDS 
are so far from having ever been able to prodnoe 
these interruptions of the continuity of the strata, 
that their only operation- has been to raise and levd 
all low spaces which have lain in their course, 
and in which they have found room to spread. 

577. When I came to the border of this second 
combCf I saw the Bober issuing from a defile oa the 
left, and afterwards flowing in a strait wide bed 
which extended a considerable way to the right: 
throughout this whole space, though the water was 
not deep, its surface was smooth, because there 
were no blocks on its bed ; nor below thb did I see 
any more on the course of the riven At this point 
it quits the mountains, and no longer flows but be- 
tween hills ; how can it then be supposed to have 
carried any stony masses on to the plains, when 
none are found on its bed, after it has issued from . 
the passages where blocks have fallen from its sides? 
Here I went down to ttie bank of the Bober^ and 
coasted.it, till 1 came to a very large horizontal 
space, which, when much swelled, it still overflows, 
and in which it divides itself into several branches 
that change their places during great inundations; 
as obviously appeared from the sand and gravel co- 
vering the whole space. This is a circumstaoce 
which very commonly occurs in the great vallies of 
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the Alps^ if no prospect oPadvatitage has induced 
the in^bitahts to einploy the times when the rivers 
Itfc low, in tteepening their beds, and raising tljcir 
imnk^ with a gentle slope, in order to fornr for them 
perinahent channels. That operation has been per- 
formed in many places, where the soil levelled by 
fhe waters has happened to be covered with a suf- 
ficient quantity of sand, either to form meadows, or 
to become ;fit for tillage : in the latter case, villages 
have been built; and when wells are sunk for the 
use of the inhabitants, the history of these soils, and 
cohsequiently of the river itself, may legibly be seen. 
Below the sand, of which the stratum varies in 
thicknesSi is found small gravel, increasing in size 
proportionally to its depth; under this there are 
stones; and these likewise are larger and larger, till 
the original bed is reached, on which the river made 
its first deposites. In my Travels already published, 
I biave described this succession of materials, pro- 
gressively increasing in size from the top to the bot- 
tom, in the alluvial soils of several rivers. The ex- 
tensive space over which the Bober thus wanders 
has no large stones on its surface, but there is not 
here sand enough to form a soil fit for any use, and 
the river is therefore allowed to follow its o\\ n ca- 
prices; before it enters this space, it is made to 
piiss over a sloped dike constructed of basalts, 
which oWiquely crosses its course, and carries a part 
of its' water into a canal that leads it to some mills 
at Maicer. 

578. It 



578. It was near noou when I arrived at tlie«e 
mills, which were on tlie right bank of the river; 
and I stopped at them to rest my guide and mj 
borse. I found tlie miller a sensible and obU^i^ 
man, who was very ready to answer all my ques- 
tions, though it gave us both a great deal of trouble 
to understand each other. I chiefly inquired of 
him whence the stones bad been brought for tiie 
- <Uke; and he shewed me, on the top of tlie hili 
along the foot of -.vhich I had just passed, an cmi- 
nence entirely composed of them, called tk 
ScJilossOerg or Castle mountain; but he told me 
that it waR not necessary to fetch thcni from tbii 
eminence, because the slope below it was com- 
pletely covered with tlicm, and there were likewise 
great numbers in the soil of a vale descending to- 
wards Mauer. This honest man was going to dip- 
ner with his family; he invited me to sit down W 
table with them, which I was glad to do; and 
when, at my departure, I inquired what I was » 
pay on account of my horse and my guide, he rallied 
me for the question ; saying that when people were 
■wandeiing about the country, as I was, they mult 
pot expect to meet with public houses in their way. 

579- Beyond this, the hills change their nature; 
they are no longer either of granite or of gneta; 
but the Boher continues to wind, for some way, 
between eminences composed o{ argi/laceoiuischisiui 
and of sandstone. According to the note whicb 
M. Frederici had given me, I was to observe, be- 
yond 
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-yond Mauer, some very singulEir quarries of naU- 
stottes. On leaving that place, I crossed a hill, aiid 
came down on the aide of a valley opening near a 
village called Jl'alterdorf into that of the Sober. 
When I arrived within sight of this valley, my guide 
Jed me to the right, towards the MUhtstcin-bruchy 
{mill-stone quarry,) which is sufficiently remarkable 
to be indicated in the maps. We first entered a 
wood, where I fancied myself again in the Giant's 
ffiountaim, on account of the quantity of rounded 
flocks of immense size, whicli were so much covered 
with lichens, that it was some time befoie I could 
discover their nature. The fartlter I advanced, the 
prore I was surprized at the abundance of these 
blocks ; and at last I came to a spot where there 
■were no trees, because tliere was no longer any 
space in which they could grow ; these masses being 
here accumulated in a manner scarcely to be ima- 
gined but by those who have seen similar instances ; 
end this was the place of the niiU-stone quarries. 
These vast blocks consisted of a hard white sOTid- 
$tom with a shining grain, in wliich I saw imprea- 
'sions of large pectines ; they must therefore have 
belonged to strata formed in a continuous manneron 
utfie bottom of tlie sea. 

T 580. The cause of the production of these blncka 
(.Tery evidently shews itself. Tiie viilley was formed by 
,11 great subsidence of the strata of this stone, wliich, 
lAjX the same time, were ahnttered; and abunrlance of the 
^fragments having remained on the slope, their angleft 
'.have been gradually worn oif by decomposition ; 
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since that period, as surfaces of greater extent* are 
not attacked by atmospherical causes with equal ad- 
vantage, they have been overspread with lichtmy 
vhich is commoaly also the case with granite : tbe 
sections of these strata are seen at the top of this 
side of the valley, .under a very thick loose soil 
In following this side, I came to a projecting rock, 
which, being of the same nature, is likewise worked 
for null'Stoncs^ and is besides used for hewn stones. 
Here, though, fiom the mar'me bodies contained in 
this stoncj no doubt can be entertained that it must 
have been deposited in strata^ on the bed of th 
ancient sea^ I found~its strata as difficult to be-dis" 
tin^uished in tlie rock, as those of some kinds of 
primordial stones, of which tbe stratification has been 
questioned ; for I saw lines" nearly horizontal, in- 
tersected by others almost vertical, those in each 
direction being parallel with each other. I endea- 
voured to find some pectines in the front of this 
rock, because the direction of their plane would 
have indicated that of the strata ; but 1 could not 
perceive any. 

581, These strata of sand-stone were formed at 
a level much higher than that at which they are 
found at present ; and the masses now constituting 
tlie hills did themselves subside in part, at the time 
of the rupture, and of that greater subsidence 
whence the vallej/ resulted. This may easily be 
judged by the side of the latter opposite to the quar- 
ries, where, on a summit nearly of the same height 

with 
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mth that on which I^stood^ a pyramid nse&, and 
presents to the valley the section of its strata ; they 

^ are of the same stone, except that their colour is 
reddish, and they contain the same pectines; but 

* there are among them strata of breccia, in which 
the imbedded masses ace t)f granite. M. Frederici 
had shewn nie fragments of tlie stones on both sides 
of the valley, thus differing in colour, but contain- 
ing tlie same shells, and had described to me the 
spots in which he had found them ; I could not gp 
to these spots, because a shower came on before I 
quitted. the quarries, and soon became very heavy; 
however I went down to the bottom of the valley of 
JVaUerdorfy to see the Bober, issuing from its own 
valley ; at this point, it was flowing calmly on a bed 
composed merely of granitic sand, and very small 
^^^^r;(;/ of the same nature; but a little below, it 
was bordered by hills of different kinds. I conti- 
nued for sorGe time to follow its right bank along the 
foot of the eminences composed of the strata of 
reddish sand-stone ; I often saw the sections of these 
strata, which were very much inclined, and conse- 
quently passed beneath the soil of the valley. I 
then returned, over abridge, to the left bank, where 
I found myself on a hill of argillaceous schistu&, 
abrupt on the side towards the Bober. Of this part 
of the yailey, therefore, the opposite sides are again * 
very dissimilar; so that it manifestly cannot have 
l)een cut bv the river. 
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562. The aummit of these schistose LUU is cul* 
tivated : along the sides of the fields, I saw bb^ 
of granite, which had been taken out of them, 
and which licre it is impossible to ascribe to anji 
cause but the same that has occasioned the dissc* 
mination of blocks on hills and plains very remote 
from all mountains ; and we may now be very sure 
that these masses have not been transported hither 
hy Tunmag waters, since we have seen that none 
are brought by those agents from the moiintftim 

'■ As I passed over this iiill, I saw the Bober flowing 
for a long way through meadows ; on this side, thfi 
hills became gradually lower; and I saw no moao' 
tains but at a great distance to the right. On ik 

-road, I observed some basalts, and I remarked, ffl 
my left, a small mount covered with firs, which I 
guessed to be their source ; but the rain hindered 
me from going to examine it. 

583. Haviug descnded to Bober- Mertzdorf, i 
Tillage situated in a vale, I crossed the hill beyond 
it, leaving on my left Lakn .and Ober-Mois, ftnd 
went down towards, a spot where a rivulet passes 
'through a great intersection of the strata. This wai 
One of the places which M. Meierotto had particu- 
larly mentioned in his itinerary as shewing that 
rocks had been cut through by running waters: and 
but for the rain, I should have gone to view it 
nearly ; but after all my preceding observations, this 
was by no means necessary : and besides, the course 

of 



' the rivulet itself wa3 alone sufficient to obviate 
ich an idea. As I descended the slope the hill to- 
ards Nkder-Mois, I saw on it blocks of gneiss and 
' sand-stone ; and blocks of both tliese kinds are 
^o on the bed of the rivulet, which flows at the 
>ttoin of this slope; bat this does not appear sur- 
■iaing, when the state of the neighbouring hills is 
►served. The opposite hill 1ms on its summit 
(vera! emtiences, whicli, on a sinall scale, rtsemble 
Konigstein and the Liliemtein on the banks of 
jge Elbe, as they bear tlie same character, and 
jbnsist of the "Same kind of sand-stone; their upper 
irt eshibits sections of strata, with projections 
id recesses, which, fi'om a distance, resemble the 
rails erf ancient castles; and below these rocks are 
lopes of sand descending to the foot of the emi- 
nces. I passed between two of them, rising in 
ields, not far from each other; it cannot be sup- 
losed that any stream can ever have flowed on the 
Bghest ground in the country to separate these 
icks. On this ridge of hills, I saw the cominence- 
ent of that kind of sand which forma the soil of 
le vast heaths of the north of Germany, where ic 
lias buried beneath it the ruins of stony strata of va- 
species : I shall soon have occasion to speak 
f it more particularly. 

584. On arriTing at Lowenberg at six in the even- 
tg, I had the agreeable surprize of finding there 
aron Von Gersdorf, who had so exactly calcu- 
.ted tlie time which I should employ in my joui^ 
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ney, that he bad arrived at this place only a kw 
hours before me : he had been desirous to see ine 
after the completion of my excursion in the moun* 
tains, and especially because he had feared that 
the heavy rains must have prevented me firom 
observing all the objects which I had wished to ex- 
amine. The weather, however, had been less uo- 
favourable to me than he had supposed from its ap- 
pearance at M'dffersdorf\ on the exterior side rf 
the mountains ; and I had the satisfaction of oonh 
municating to him^all my observations, describiog 
the places which I had visited in the same manoer 
as I have done above : he perfectly recollected them, 
and agreed to the exactness of my descriptioas, i|9, 
well as to all the consequences which I deduced from 
them in opposition to the opinions of M. Meierotto; 
and I am hence the more fully assured tliat my ac- 
count of this part of my journey is entirely accu- 
rate. As the Baron meant to return the next daj 
to M'dffendorfj he rose in the morning as early ^s I. 
did ; and it was with very great regret that I took, 
leave of him, when we quitted Lowenberg by our 
dilFerent roads. 

June Q4ih. Having again taken my chaise at this 
place, I set out at 5 o'clock for BuntzlaUy two miles 
distant, and arrived there at eight. As I quitted 
'Lowenberg J I saw the Bober flowing calmly qa.a 
bed of granitic sand and small gravel ; these thercr. 
fore are all the materials which this river has brought, 
down from the mountains, and they will be. found* 

to 
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to disappear gradually on the lower part of it^ 
course. Beyond this the hills ^vere covered with^ 
strata of the heath-sand; but some of thetn shewed 
iVery evidently by exterior signs that they consisted' 
•within* of ruins of stony st7^ata, which lay'ata^ 
greater or less depth below the surface , the form of 
-their outline being even determined by masses of 
^rata of the same sand-stone whereof the hills at 
so Small a distance are externally composed; for the'^ 
fields are on terraces, one above another, and their" 
soil, consisting of sand, . is supported at various/ 
levels by long rocks of the sand-sione, which form a" 
kind of walls. 

' 585. I set out from Bunizlaii at a quarter past 
nine for Sprottau, five miles distant ; and I arrived 
at the latter place at three quarters after four. I 
had now entered those sandy countries where ^r^ 
are succeeded by pines^ and fertility gives place to 
barrenness. Here I 'saw blocks in some places, to- 
gether with abundance of those particles of zvhite 
guartz which I have frequently mentioned as be- 
longing to lh\^ sand; but as yet there were nojlmts ; 
and the stony strata^ wherever they rose in small» 
rocks above the sand, consisted of a yellowish saizd- ^ 
stbnCy little indurated. Having passed through the 
village of Baudendorfj I crossed a forest of pineSy 
sphere I perceived no blocks in the sandy soil ; it 
i^vas, however, apparent that there must be some in 
the neighbourhood; for, in crossing the bridge at 
^rottaUj I saw many large blocks laid on tl^ planks 
.VOL. II. K on 
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on both sides, in order to render it more solid by I' 
their weigS.t. At this place, while t was waiting for 
^e horses, I went down to the Bober, and found 
that almost the whole stream was liere led by a 
canal to supply some mills : tliat part of its bed 
which was thus left dry consisted entirely, to a great 
depth, of ^rawi/ic *««</ and small gravel; this was 
taken out to gravel the roads, and for otlier uses; 
and I saw large heaps of it on the bank, out of the 
reach of the river when most swelled. I mention 
this circumstance here, on account of what will 
1)e seen lower down on the course of the same 
stream. 

JS6. At six, I set out from Sproliait (or Segan, 
'»t the distance of two miles, and arrived there Kt 
a quarter after eight. Having crossed the bridge 
above-mentioned, and ascended the hill on Uie left 
side of the river, I discovered the source of the 
blocks which I had seen on the bridge : for though, 
on the other side, I had perceived none in any part 
of a wide space extending from the top of the bill 
down to the bank of -the river, yet here I found 
the whole summit strewed with a great abundance 
of very large ones; tlie fields were enclosed witJi 
" those which had been taken up in ploughing, and 
which, in some places, were set up in double rows. 
Great numbers of these blocks had been of too large 
a size to be removed without first splitting them 
with gunpowder ; and in the above enclosures, I aa» 
many of the larger fragments, with their sides r&- 
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"cently fractured turned outwards ; now among these 
I observed several fine species of granite and of 
gneiss, of which I had perceived no veetiges in the 
strata of the neighbouring mountains. 

387. On my arrival at Sagan, I went down to 
view the Bober, which flows at the bottom of the 
town, and having been joined by the Queit, is here 
increased to a considerable size; but though this 
place is only ten English miles from Sprottau, 
where, as I have said, tliere is on its bed a great 
thickness of the detritus of granite, both in sand 
and in fine gravel, I saw scarcely any thing in this 
part except the common sand of the hills, with its 
usual laminae of rvhite quartz. Thus all transpor- 
tation of the small quantity of materials which the 
river has been able to put in motion, in its course 
from the mountains, is here nearly at an end, and 
its waters no longer carry with them any but such 
as it detaches from these lower parts of its banks, 
which it still attacks in some places, when it hap- 
pens to be swelled. It was half past nine in the 
evening when I set out firom Sagan to Naumberg, 
at the distance of three miles : I lost nothing by 
travelling this stage at night, for no particular ob- 
ject of attention had been noted in it by M, Meie- 
rotto; and I had foreseen what I Ibund to be the 
case, that the road lay the whole way over sandtf 
hills: I reached the latter place at two ia tlie 
morning. 
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, June 25th. I set out from Naumherg at 4 o'cloclt 
for CroiseUj distant three miles ; aad I arrived there 
at a quarter ^past ten. The first part of iny road 
lay through a forest of pines in loose sand,, in which, 
and some way beyond it, I perceived scarcely anj 
blacks^ and very few smaller masses. But within 
a league of Crossen^ where there is a slight vop. 
flexion of the ground, in which a village ia situated, 
I began to see some ; and I afterwards observed a 
great many of very large "Size, throughout the rest 
of the stage. Thus the grand circumstances of the 
phenomenon of the scattered blocks^ naaiely, their 
abundance in certain spaces^ betwixt which there 
are intervals where none ai'e to be found ; and 
the difference, in this respect, between the oppo- 
site sides of the same valUes ; (evident proofs thai 
they have noln??iigrated irom any quarter, but have, 
been thrown out from beneath in the very spots 
where we now see them ;) these circumstances, I say, 
together with the other, not less important, which 
I have shewn above, I mean the specific dififereoces 
between the blocks and the strata of the neighbqur-. 
ihg eminences, may be observed immediately from 
the foot of the mountains; and this deprives the 
hypothesis, that these scattered masses have pro-, 
ceeded from the latter, of even the most distant ap* 
pearance of probability. 

5 8 S. It is at Crossen. that the Bober unites with 
tlie Oder^ the largest of the rivers which issue from 
these mountains ; and here M. Meiarotto had de- 
sired 
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ftired me, in his itinerary, to observe, that the 
gravel of the Bober was mingled with pulverized 
granite. He had expected that I should find in 
this circumstance a confirmation of the opinion 
which he held in common with other geologists, that 
the immense q'^antity oi sand spread over vast tracts 
of country, beyond the precincts of these mountains, 
procee<ied from the hituration of granitic masses 
by their streams. That this is an illusion may have 
been already comprehended ; but I did not the less 
attentively examipe the phenomena which were igi 
any manner connected with the subject, 

589. The Bobe7% as it straitens and enlarges its 
bed between the slopes of mountains covered with 
granitic sand mingled with blocks and smaller frag- 
ments, propels along its course a considerable quanr 
tily of this fand^ which it grinds to powder as it vi- 
olently beats against the blocks^ in parts where they 
obstruct its channel. In these parts, I saw on the 
•banks, wherever the river had retreated from them 
to a lower level,, a white powder j as fine as the most 
minute sand of these countries ; arid knowing this 
to be one of the points which were in question, I 
took up some of the pmvder^ in order to examine 
it more at my leisure. At Sagan especially, where 
this pulverized g?*a nit e cannot be distinguished from 
the sand of the country, with which it is mixed, 
except by its superior whiteness, I took up some of 
the mixed sand ; and afterwards, observing certain 
of tjie shindy strata in the hills that were no less 

white 



white than the granitic powder, I took Ukewis 
tie sand from thence. On my return to Bei 
I examined all these sands with one of my friends 
who bad an excellent compound microscope; and 
■yie were both etriick with the proof whicli they 
' ■ -fJForded of the accuracy of M. de Saussure's re- 
\ Wiark on tliis subject. That naturalist had alsocom- 
' pared, in the microscope, the if/ute pozvder found 
on the banks of the torrents which descend from the 
Alps, near the coast of Nice, with the sand of the 
sea on that coast; and, in his account of this com- 
parison, he declares that it fully confirmed the sys- 
tem which 1 had founded on other phenomena, in my 
Lettres sur I'Histoire dt la Tcrrci^ de VHotmnc; 
namely, that the sand covering such vayt tracts of 
country, and similar to that on tj)e bed of the aea, 
is the latest of the chemical precipitations whlcli 
_ took place in the primordial tiqiild. With the m- 
croscope it is impossible to mistake the difference 
between the sand of the sea or of sandjf countries, 
and the finest quartzeous powder propelled by tor- 
rents; we observed, like M. de Saussure, that the 
most minute grains of the latter were in general 
angular, and that the surface of such as were the 
most rounded was ground, which rendered them 
opaque, and shewed them to be tlie product of a 
detritus; while the grains of the true saml, veiy 
irregular in their form, were transparent, aud pe- 
■ lishtd even in their cavities ; characters which evif 
"dently belong to natural bodies, 
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590. Thus then it is only with a small quantity 
of pulverized granite, added to the sand, of the 
country, that the Bobcr ai-rives to join the Oder, 
which itself brings down hither notniiig but this 
■sand, having already wound for some way between 
hills of the same nature. The former of these 
streams, before it reaches the pointof their junction, 
flows in a very wide vale, where, during its inunda- 
tions, it has formed islands 0/ sand, which, as no 
grass yet grows on them, it must evidently still cover 
when greatly swelled ; and it then spreads itself also 
over the pasturages occupying the rest of the bottom 
of the vale. The two rivers, when united under 
the name of the Oder, flow together at the foot of 
the hills on the right bank, which are planted with 
vines ; and on the left bank there are extensive pas- 
turages, inundated, like those above, whenever the ■ 
river overflows. 

591. At 1 o'clock I quitted Crotsen for Zibngen, 
at the distance of 3 miles, and arrived tliere at a 
quarter after 5. At first setting out, I crossed the , 
Oder, as I was now to tiavel over the hjlU on its 
right bank. Here likewise ttie bridge is loaded with 
blocks on the side on which the river ari-ives, that, 
by this additional weight, it may oppose more re- 
sistance to the current ; some of theae were only 
splinters of very large blocks; and I a^ain ohsei-ved, 
in their recent fractures, several hne species of 
granite, none of which I had seen in the mountains. 

5 59s. A» 
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592. As I travelled oyer these hills, ^ great ex- 
tent of the course of the Oder lay within ipy s^ght; 
and on its left ' hank, I had a complete view of w^ 
oi those chronometers which are found along all 
rivers flqwipg between sandy hills : on the sides of 
rivers in mountainous region^ there arq likewise 
chronometers of various kinds, as I haye already 
shewn; but this class is mqre simple^ ^d ^i(Xf 
strongly marked ; I have already pointed it out qo 
the course of the Elbe; but I sh^ll here describe )t 
with farther particulars. 

ft 

593. The Qder\ toward^ which the eminencea 
on its right bank slope gradually down, is in this 
part bordered 2^t their foot with a great breadth of 
meadows; its current having here borne against 
(he opposite bank, which rises in abrupt hills. I 
could here see a great extent of these hills ; at both 
the extremities' of the tract within my view, their 
rapid slopes were covered with wood, and descended 
(o the edge of the river, which dic| not ther^ attacl^ 
them; the higher ej^tremity, being pn the *ide 
whpnce the stream arrives, wa3 above the point 
y^here it comes up to the foot of the hills;. ar>d/it 
bends its course before it reachps the lower. Several 
promontories however in the interval, composed en- 
tirely of sandy strata^ have been attacked^ by the 
Oflfer, which, by sapping their foot, ha? occasioned 
them to crumble down ; and they are now, cops^' 
cjuently, reduced into cliffs. I could easily |race 
all the stages of this operation. Some cliffs of the 

most 
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most prajectiug promontories were still crumbling 
down from top to bottom ; some continued to crum- 
ble unlj' in the upper part; while others were con- 
.verted into smooth slopes covered with opass : at the 
foot of the latter, the river was kepi off by a beach 
conlposed of the stones which had fallen from above. 
AH the saud thus falling from the hills sapped at 
thpir foot by the Oder is carried down its course 
when it overflows, and formed into alluvial soils, 
ivherever its waters find space to spread. Such is 
the oi^igin of the wide and extensive alluvial soil at 
the bottom of the hills, o[iposite to the cliffs, over 
which I was now travelling. 

594. As I proceeded along the top of these hills, 
J remarked another chronometer of a kind that has 
always attracted my attention in travelling through 
countries naturally barren, as is the case with these 
of sand, of which the only spontaneous product is 
heath, and with respect to vhlch I have entered 
into many details in my Leitres stir tllisioire de la 
Terre et de r Homme ; this is the progress of cult iva- 
ticm, in situations where so little profit can be gained 
by it, that much labour is required to oblige the 
c-artli to yield to the husbandman even a scanty 
subsistence. In these couniries may be observed 
certain C£ntral spots, which are those where the first 
settlers fixed their habitations, and whence cultiva- 
tion extended ilsclt^ as their families increased. 
But where the land was very unproductive, and there 
were no ojeans of procuring manure, if the numbers 
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of the settles greatly multiplied, and their vill^ 
became too large, they found themselves obliged to 
go to an inconvenient distance to till lands which 
yielded so small a return : hence they were led to 
form new settlements, some way off, for such of their 
children as were of an age to work; building cot- 
tages for them, assisting them to clear the ground, 
and furnishing them with the first requisites for 
labour, horses or oxen, and instruments of agricul- 
ture. These were at first hamlets ; but by degrees 
they became villages like the former, and were con- 
sequently new cmtrei of cultivation. As I passed 
along the borders of a forest on these hills, I saw 
some new settlements, which, from the small size of 
the trees in the orchards, and of those planted in 
the inclosures; did not appear to me to have been 
formed aljOYC seven or eight years ; but there were 
already around them crowds of children, keeping 
cows on the skirts of the forest, and geese or hogs on 
the heath. 1 afterwards saw the probable source of 
tliib new population, in a village which the growth of 
its trees shewed to have been inhabited not less thaR 
from five and thirty to forty years ; and here llie 
surrounding soil was much improved in fertility. In 
tliis manner I have traced the progress of cultivation 
on heaths, in all luy numerous journeys, during a 
period of 35 years, through different parts of the 
north of Germany. 

595. I set out firoin Zibrigeii, at three quarter* 
after 6, for Frankfort, where I arrived at 10 o'clodt, 

the 
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the distance being 3 miles. The road continued 
over these barren sands interspersed with forests of 
pines, where, for a longtime, I perceived no blocks; 
■but after having passed a slight iuflexion in which a 
9. rivulet flows, 1 saw a great many on the opposite 
elope ; they did not, however, extend far on the 
pummit of the hill; and after I had again entered 
some piiie-woeds, I observed no more. 

5Q6. Around the spot where i^jwi^r/ is situated, 
•the Oder, which is subject to great inundations, has 
■rfbuod a larpe space to spreaxl ; this space, having 
ibeen levelled by its aediuients, is now covered with 
meadows, but is still overdowed when the river is 
greatly swelled ; so that it has been found necessary 
to make here a raised causeway, with many arches, 
■at various distances, which serve to carry off" the 
waters during floods across this whole space, extend- 
ing from the foot of the hills to the high ground 
.whereon liie city is built. The causeway is termi- 
nated, on the side nearest to the town, by a bridge 
over the comnjon course of Uie river ; this bridge is 
lUkewise loaded, along both its sides with large 
blocks, that It may resist the effort of the stream 
against its piles. From this place, the Oder flows 
on very slowly to the sea between larf;e islands 
.which are composed of its sediments, and divide its 
stream into several branches ; while sometimes it 
passes through lakes formad in the cavities originally 
lying on its course, which it is tending to fill up. 
These new soils have diminished the extent of an 
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original gulpJjfy described in the first volume of mj 
Travels lately published. 

597. As I had now quitted the region of the 
mountains, and as my road back to Berlin was to 
lead me away ^oni the course of the rivers which 
proceed from them, I determined to pursue my 
journey during the night. I therefore set 'out from 
Frankfort J at a quarter after 11, for Egersdorf. at 
the distance of 4 miles, and arrived there . at half 
past 6 in the morning, having travelled the whole 
way through a country consisting of . sandy plains 
and hills, like those of which I had already, in all 
directions, passed over such extensive tracts. 

June 9.6th. I set out from Egersdorf at 7 in . 
the morning, and arrived at Vogelsdorfy distant 3 
miles, a little after mid-day. In the first part of 
this stage, I saw no blocks^ either on the uncultivated 
grounds, in the woods, or along the sides of the ara- 
ble fields ; but having passed an inflexion of the 
ground, and crossed a rivulet which flows at the bot- 
tom of it by a bridge built of large masses of the 
finest granites^ I alterwards observed blocks all the 
way to Vogelsdorf; many of them were angular^ 
being of species not liable to decomposition ; and 
there were quantities of smaller fragments of beau- 
tiful g?'aniie.y and other kinds of primordial st9n& 
of whicli I had seen none in the Giant's mountains. 

598. As I was passing over the hills, nearly a 
mile from Egersdorf] I came to one of those lakes 

which 



c M^hich occur on the course of the streams in thia 

country, where the waters flow with so little decli- 

• vity ; this first lake was small ; but towards the end 

P of the stage I saw one on the right, which extended 

^ a» far ^s Tasdorf. The streams passing through these 

p lakes fall into the Spree; i^nd in my Travels already 

J. published, I have described the lakes on the course 

. of that river, as well as those formed by the Havdl. 

599' At 1 o'clock, I set out from Vogelsdorf for 
Berlin ; the distance was :2 miles and three quarters, 

' BXidi I arrived at the latter place at 4 o'clock, thus 
terminating a very interesting excursion, in which I 
had employed 26 days. In this last part of my 
road, I met with nothing worthy of mention; the 

• soil of t)ie.|COuntry consisting entirely of sand, min* 
gled with its usual particles of white quart z, and 
' vajrious kinds oijlint ; and there were also blocks of 
granite and other primordial stones^ which abounded 
^^tly in some places, and were very thinly scattered 
in others. 
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3 ov as zr from Berlin to the country of Bn- 
REUTH, and return through Bohemfa. 



Sept. Slh. 1795- The preceding year, I ha4 
followed, from Berlin, the trace of the Hocks of 
prhim'dial stones, with tUc phenomena attendant on 
them to tiffi Giant's mountains, whicli are composed 
of tlicsc atones. In my present journey, one of mjf 
objects was to follow this trace, so essentially cha- 
racterizing the nature of the revolutions undergone 
by our globe, froin the same place, but through 
difterent countries, to the mountains of the Ficb^ 
berg, which are in the territory of Bayreuth, ftod 
form in a part of their length the boundary betweCD 
Saxony and Bohemia ; it being my intention to ifr 
turn afterwards, through tlie latter country, into 
Sod'oiiy, 

600. On this day, I set out from Berlin, and went 
first to Potsdam, at the distance of 4 German mil«. 
I again observed, on this road, the great abundance 
of large blocks whicli I have elsewhere mentioned 
as very remarkable, since they consist of hombknde 

mixed 
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milted with feldspar of a bright red, aud are pecu- 
liar to this part of Brandeburg. Near Potsdam I 
crossed the Havel, that river which has on its course 
so gieat a number of takes, and which, for this reason, 
became, a few years after, one of my objects in the 
Travels that have been lately published. 

601. From Potsdam I set out for Befit z, which 
is the next stage on this road^ and is at the distance 
of 2 miles. 1 here entered on arid sands, every- 
where agitated by the winds, except in the parts 
where they ave covered ivitli pine-woods, or with a 
thill turf. Having again crossed the Havel, I saw 
on its banks a cliff which was crimtbling down, being 
the foot of a sandy liill still exposed to the attacks 
of the river during floods. I could plainly discern 
that tlie very regular sandy strata of this cliff had 
participated in the catastrophes of the sttmif strata 
upon which they had been formed ; for they were 
strongly inclined, turning their planes towards the 
higlier part of the course of the river. In this raad, 
T coasted a small lake, not yet filled up by the sand 
which the waters bring down into it after inundations. 
There were blocks by the way-side, but not of tlie 
species so abundant on the hills between Potzdam 
and Berlin ; these were of granite ; and I saw a 
great quantity of them collected together at Belitz. 

60S. The following stage was to Treiwibrietzcftj 
distant S miles. Belitz is situated in a vale con- 
sisting of meadows formed on the sediments of ; 
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brook flowing this way to join the ItoN)tU My road 
at first led me up a hill, the slope of which was 
cultivated, as being in the neighl>ourhood of this 
jmall town ; but the upper part consist* of nothing 
but loose saud, interspersed with woods of pines. 
Hence I descended into a very fertile vale, part of 
which was in tillage, part in hay-fields, and the rest 
in pasturage. Beyond this vale, where the soil had 
been enriched by the sediments of the waters, I 
crossed another hill, and again saw nothing but pines 
and loose sands, till I went down towards Tt^fiw* 
brietzen. For some way, I saw blocks along my 
road ; but afterwards these disappeared, as did even 
their smallest fragments, and I saw no more till I 
approached the town. My last stage this day was 
to IVittenbergy which was a.t the distance of 4 miles/ 
and night overtook me before I arrived there : the* 
country consisted of hills and plains ; there were 
still loose sands and heath, but a great deal of the 
land had been brought into cultivation. Blocks of 
granite, and other stones of the same class, lay here 
in great abundance, and I had nowhere else seen 
any so large on this side of the country of Bremen^ 

Sept. 9th. From JVittenbcrgy which is on the 
right bank of the ELhe^ I crossed that river, and pro^ 
ceeded to Diiberij at the distance of 4 miles. In 
relating my return from this journey, I shall describe 
the Elbe on the JVittenbtrg side ; but at present I 
shall confine myself to its opposite bank, which pre- 
sents aa example of the principal efiects of such riv€;rs 

as 
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as frequently flow between sandy hills : I have al- 
leady described these ^fleets in several parts of the 

I ft - _ 

tourse of the Elbe^ and likewise, towards the end of 
me preceding journey, on that of the Oda^ ; but 
fl^ this is one of the grand features of the history^ 
pf our coniinents^ I shall liere repeat its chief cha- 
Ifficters, before I proceed to give a new example of 
iLem. 

4 

I 

f 

603. These rivers having at first invariably fol-* 
bwed the line of the lowest grounds which lay on 
their course, passed, in some places, between sandy 
iillsp whence resulted three classes of effects: — 1st. 
fhey attacked such of the promontories of these 
kills as opposed their free passage, and sapping their 
bot, occasioned the crumbling down, not only of the 
jtrata of ^^??e/, but of tuose of ;w^r/ and clay which 
lappened to be interposed* between the former ; and 
faese materials, falling on the beds of the streams, 
were carried along by their current. — 2dly. These 
ivers in some places, met with low soils of the same 
Mature, over which, during their inundations, they 
)ad room to spread : they le*celled these soils, espe- 
rially when their waters were raised up in waves by" 
he wind, beating down all the small eminences, and 
lepositing new materials between them.-^Sdly. and 
astly, wherever their current was much slackened 
in entering any wider space, these rivers deposited 
Ml their shores the sand and other minute materials, 
i^hich cannot float in water, unless it possesses a cer- 
ain rapidity. 

vox,. II. ' L 604, At 
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604. At the titne when these rivers coihmenced 
the two last operations, tlie declivity of their be& 
was not uniform; certain horizontal spaces were 
succeeded by others which were rapid ; and the au- 
rent carrying down the sand from the higher part^ 
the general level of the bed was thus grajdaallj 
lowered. There were also some bars of sand, wlucli, 
by keeping tjie water above them at a greater b&^ 
caused it to encroach the more on the low foils od 
its borders, and consequently to level them to i 
farther distance ; but these bars having by degnses 
been carried away, the wsAer of the whole river his 
a little sunk, and wide tracts of levelled ground have 
been left above the reach of its inundations^ excqt 
in very extraordinary cases, 

605. The rivers of these countries would hwe 
everywhere raised, by their sediments, Uie soils ow 
which they had sufficient space to spread ; and b 
consequence of the gradual lowering of their lewl 
their banks would have assumed such a deelivitf; 
as in time would have been overspreOed with grass; 
while the water was low, and thus guarded agWD* 
the attacks of the current ; but these operatiops bate 
been impeded by the labour of men : the allufiil 
soils which are formed along these borders being tt 
fertile tt. be left only as meadows more or liess et 
posed to inundations, the owners of the land hart 
in most places enclosed them, in order to convert 
some parts into hay-fields, and to bring into till^ 
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J^ose tracts where the sand bears a sufficient pro; 
l^rtion to the rest of the sediments to render them 
t for the plough. Wlierever any settlements there- 
re have been formed, these soils have been enclosed 
^th dikes ; and the rivers have consequently been 
^(prevented from making permanent banks, with grassy 
ljl^opeS| over which the water would only have risen 
^il6 a greater or less height, without attacking them ; 
nIO some places however, where the alluvial soils are 
[; i&ot so broad as to be worth the expense of enclosure, 
u'j>anks of this kind have been formed. 

%' 

. * 606. Thus, wherever there happen to be loW 

^^ounds of a certain extent, towards which the hills 

descend with a gentle slope, soils of three distinct 

Idnds succeed each other on the banks of these 

? /livers : on the immediate borders of the stream are 

' the alluvial soils, that is to say, those composed of 

.; the sediments which it has deposited on its own ori- 

■ ginal bed, whereof, consequently, the breadth is 

^ contracted : next to these are the soils above its 

^.common height, bat covered by its waters during 

I ^Qods, and gradually levelled by its sediments ; and 

sr l)eyond these again is the original land, which, 

though low, is above the reach of inundations. 

; , Soils of the first description are very fertile, because 

:;^ in them the sand is mixed with the marly and ar- 

i ^aceous partictes contained in the sediments of the 

r river : the levelled soils have likewise acquired more 

or less fertility, because the most minute of these 

I' 2 particles 
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particles remain a long time suspended in the water, 
and are carried on both sides towards its borders I 
but, in tliese sandy countries, the original soil, over 
which the river has never risen, continues barren. 

607. Tliis is one of the classes of monuments 
which chronovietrically trace Xh^- history of rivers in 
sandy coimtrics ; and an example of it is afforded by 
the Elbe near JP^iitenberg. This town is situated 
at the foot of a hill near the right bank of the river; 
I shall speak of it more in detail on my return from 
this journey ; at present, I shall only say that its 
lower part is guarded against inundations by a dike; 
but that the sandy soil formed along the Elbe belov 
the town has not been thought worth the expense of 
enclosure : when the river is low, this soil furnishes 
a scanty pasturage for cattle ; during floods, it is 
passed over on a high causeway, terminating at a 
wooden bridge over the river, which is here of great 
breadth, but not very rapid ; and this bridge meets 
the dike of the alluvial soil on the opposite side. After 
having crossed this dike, I proceeded on another 
high causeway over the soil within it, which is very 
wide, and may be distinguished, as well by its perfect 
horizontality, as by the many difches that intersect 
it for the purpose of carrying the rain-waters into 
the river, through the sluices of the dike. The 
height of the water in these ditches, and in the prin- 
cipal canals, is always the same as that of the river, 
except when the latter rises above the level of the soil; 

when 
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when that is the case, the sluices are closed. This 
alluvial soil extends as far as the village of Prata, 
At which begins the tract merely levelled by the 
stream while its waters were still unrestrained by 
' dikes : this is less fertile than the alluvial, but rbuch 
' liiore so than the original land ; and it extends the 
airhole way to the small town oi Kemberg built on 
^16 border of the latter, along which are small cliffs, 
marking the line attained by the waves during inun- 
dations, antecedently to the construction of the dikes. 
In" very extraordinary floods, the Elbe rises over 
these dikes, and expanding itself over the two former 
jdnds of spil, converts them into a lake, two leagues 
m breadth. This had happened in 1773, and again 
to a still greater extent, at the beginning of the' year 
Jn whicb I made this journey : my postillion shewed 
tne a monument of the last inundation, against the 
'Icburch of a village called Euisehy a considerable 
^way within the levelled soils ; and the line marking the 
height to which the river had then risen was about 
- four feet above their surface. For this reason, . the 
causeway that crosses the alluvial soils is prolonged a 
considerable way over those which are only levelled ; 
it is paved ; and I observed that the waves of the 
temporary lake,- formed during the recent inunda- 
tion, had in many places attacked it, and carried 
Away the pavement, which was not yet repaired. 
These are vexatious accidents to persons who in- 
habit bouses near the river; but they are very ad- 
vantageous to the lands, for I was told that the 
'harvest bad this year proved particularly abundant. 

608. From 
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608. From Kemher^j where I entered on the 
lands over wliich the Elbe has never risen^ I ascend- 
ed a hill with a soil very full of stones, and by no 
means fertile. This hill contbued to riie^ though 
with many inflexions^ till having reached its summit, 
I came to the edge of a chasm, deep, abrupt, and 
very tortuous, of which the bottom was covered with 
wood, as were likewise the sides, formiqg npid 
slopes. In order to render the efiects of the catas- 
ti^ophes of the strata fully intelligible, without asai 
bing them to causes which have been in Action (Hily 
since our continents have existed, it is ab^lutelj 
necessary in geology to assign a peculiar name to 
this particular class of cavities ; and for this reason, 
from the beginning of my Travels last published, I 
have called them combes ; an appellation by which, 
in several countries, they are distinguished from 
^'allies and vales^ wherein rivers flow ; while of 
combes it is the distinctive character that they rise 
up to the highest grounds, and that consequentlj 
they cannot afibrd a passage to any streams. 

609. The combey of which I am now speaking, is 
in fact a kind of forest below the level of the summit 
of the hills; 1 descended one of the sides, at first 
very rapid ; but at its foot I came into a small plain, 
where stands the house of a forester, beyond which, 
for an hour and a half, I passed through successive 
defiles, where I sometimes went over the projectioDi 
of the sides, and sometimes proceeded along the bot- 
tom, where nothing flows but a rivulet composed of 

the 
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the waters of springs. On th§ rpaii which conlinuc(j| 
to lead me down the cvmbcy I saw a vast quantity of 
plocks of granite^ some of them nearly 8 feet in 
length. The ground is here entirely concealed; 
for in this deep cavity, the shade continually preserfb$ 
such a degree of rfloisture, as renders vegetation 
particularly luxuriant ; the sides, therefore, do not 
crumble down. There is a pool on the course of th^ 
fivul^t, which, consequently, has carried nothing 
with it out of this combe ; and when, at last, I issued 
forth into a plain, I saw the water of the little stream 
very cle?ir, and flowing on a bed of the same grcvcdp 
Khich, mingled with sand, forms, in this sp^ce, th$ 
poor superficial s^oil. This, in short, is a chasm of 
th^ same nature as those that I described, in one of 
my preceding journeys, on the borders of the Elbe; 
jvith only the difference, that this, instead of termir 
patiqg at the side of a river, opens into a plain. I 
>vas still at some distance from Diiben ; but I saw 
scarcely any more blocks in my road ; and though 
the ground continued low, it had little appearance 
pf fertility. 

610. I proceeded this day but one stage farther, 
which was to Z^ipzigy at the distance of 4 miles. 
In my way thither I crossed the Muldcj a river 
passing through Diiben^ and uniting with the Elbe at 
JDessau ; I saw it flowing very slowly, be^cause its 
||>ed has but a small declivity ; and it is so little 
above the level of the Elbe, that the latter, when 
greatly swelled, overflows the louver part of the vale 

of 
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of the former, which is on bbth sides bordered with 
low soils levelled by the river during floods ; these 
are easily distinguished by their fertility, which is 
greatly superior to that of the succeeding soils, 
though at a level very little higher : the latter are 
subject^ however, to occasional inundations ; and the 
postillion told me that they had been under water 
the beginning of this same year. A causeway, which 
crosses all these soils, extends beyond Diibentoa 
village where the ground rises, and is at first very ^ 
barren, being partly covered with heath, and partly 
with woods of pines and birches ; but afterwards I 
found a great change in the scene ; for I came to a 
vast arable plain, extending as far as Leipzig. I 
had never passed over such a plain as this ; for as I 
was travelling on it, I saw it, for a long time, meet 
the horizon all around ; nor did I perceive a single 
tree, hedge, or bush, except imniediately round tiic 
villages, which rose like islands in the ocean. Before 
I came within view of these villages, I could distin- 
guish, on the horizon, the spires ol their steeples, re- 
^Mubling the masts of large vessels when- they are 
first descried at sea ; by degrees, I gained sight of 
the steeples themselves, and at last of the villages 
more or less distant from me ; and in the same gra» 
dual manner the objects which I left behind me dis- 
appeared. ' The perfect uniformity of this whole 
tract of arable land has obliged the different owners 
of it to raise small mounts, of different forms, and 
covered with grass, that they may be able from a 
distance to distinguish their own possessions. 

611. Here 
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611. Here appears a* strong instance of theef- _ 
' feet of manure and cultivation in ameliorating the 

most sandy soils. To Judge of the soil of this.pl^n 
jfroni that of the roads, which was of the most barren 
ivhite sand, it could not be expected to yield such 
harvests as kre really produced here ; but the vicinity 
oi Leipzig^ a large commercial town with meadows 
near it, has supplied every thing necessary for the 
fertilization of this soil : in the fields it iias become 
grey, by the mixture of manure, and of the stubble • 
ploughed into it ; so that even the parts left as fal- 
lows yield pasturage to fine herds of cattle. When 
' I saw this immense extent of corn-land, I was not 
surprized that Leipzig is so famous for its larks, 
which in winter are sent to a great distance, being 
first plucked, and very closely packed in boxes. 

■ 

612. One circumstance which may have favoured 
the cultivation of so extensive a tract of ground is, 
that there are here no stones, and I saw scarcely 
any blocks ; but the case is different on the other 
side of Leipzig^ where there is again a great change 
in the appearance of the country. This town is 
built partly in a vale, in which the small river Elster^ 
augmented by the waters of the surrounding hills, 
flows to join the Elbe at a considerable distance. 
The soil of the vale, having been levelled and en- 
riched to a great breadth "by the sediments of the 
ftream, is partly converted into meadows and rich 
corn-fields, and the rest is occupied by fine woods. 
Many of the intersections of the hills open into this 

vale; 



154 

val£ ; and here I again found abundance of Slocii 
and smaller masses belonging to the primordial strata: 
I saw a number of these blocks along the houses at 
Leipzigy and they are broken and used, together 
with gravel, for mending the roads. These btockt 
are of a brown quartzeous stone which is very hard 

Sept. 10th. I set out in the morning from Leipzig 
by the road leading to Gerciy and my first stage was 
to PegaUy 3 miles distant from the former place. 
At Leipzig begins a causeway which is a league m 
lengthy extending across meadows to a. village 
whence the ground descends to the level of th^ 
JElster, that river here dividing its stream, and wind- 
ing through large vales, which it converts into the 
richest hay-fields ^nd pastures ; and this has contri* 
buted to fertilize the whole of tlie surrounding lands 
to such a degree, that I never saw, in any country, 
a greater luxuriance of vegetation. Here neither 
blocksy nor large stones of any kind, are suffered to 
remain in the fields ; they are laid along the sides of 
the road, especially in the villages, which have been 
greatly multiplied, on account of the number of hand3 
required to cultivate these lands, where the products 
of the different seasons follow each other in the most 
rapid succession. Among the blocks, I still saw 
some of granite ; but the greater part are of the 
above hard homogeneous stone, which is conc}ioidal 
in its fracture, and of which the surface is of a yel* 
lowish brown : these mai^ses have retained theif 
angles; but those oi granite have the rounded form 

of 



of most of t^ie granitic blocks scattered over the 
countries lately described. The causeway which 
crosses these meadows is very good ; it is rendered 
firm by large gravel of the same stones, mixed with 
a fine gravel of xvhite guariz which is found in the 
soil ; the whole being covered with a yellowish sand 
taken out of a particular stratum, at some depth 
below the surface : for this purpose some large exca- 
vations had been made, where I saw the section of the 
stratum ; and the aand resembles that which is found 
in the southern part of England, mixed witli abund- 
ance of siliceous gravel. 

613. RIy second stage was to Zeitz, a small town 
at the distance of 2 miles. I stiil continued to travel 
over very fertile lands, along one of the wide vales 
covered with meadows, through which the Elster 
flows. This small river rises at the foot of the 
'.granitic eminences of the chain of die Fichielberg; 
yet the blocks of granite, so abundantly scattered ia 
the countries lower down on its course, here entirely 
disappear, though other blocks are found in the loose 
soil : those yvhich impeded the ploughing of the fields 
have been taken up, and laid along the sides of the 
road, or in the villages ; but they are all of the brown 
■ stone just mentioned : a great deal of gravel of 
■white quartz is also found in some particular strata 
of the loose soil ; and the causeway is here covered 
with it At Zeitz, the Elster, which flows along the 
slope of a hill whereon tiiat town is built, is crossed oa 
a bridge ; its bed (like that of all rivers id horizontal 
5 vallies 
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rallies arid plains) is not covered tvith any other 
stones than such as are contained in the loose soil 
of the hill at the foot of which it flows. 

■ 

614. My last stage this day was to Gera^ at the 
distance of 2 miles. In setting out from ZdtZy I 
passed through the upper part of that town, from 
which I soon came down to lower ground ; but after- 
wards I ascended a higher hill. The first slope of 
the latter is so rapid, that, in order to carry the road 
up it, a long excavation has been made, in the lower 
part of which are seen, in the steep sides, sections (rf 
the interior strata of the soil, filled with large bloch 
of the brown stone with conchoidal fractures, aad 
with bhfcks oi white quart z, besides a quantity of 
smaller masses of both kinds ; the latter only are 
rounded, and with them Zeitz is paved. 

615. There are several ridges of these hills; and 
from the summit of the second ridge, I had a view of 
a country very different from that over which I bad 
just passed ; it was covered, indeied, with sand, but 
the outlines were much less softened; for it was 
deeply intersected with "vallies and combes, and their 
very abrupt sides were cloathed with forests. The 
mass of these hills consists entirely of loose strata, 
which are principally of sand, intermixed with some 
of clay, and present their sections on the sides. AU 
these strata are parallel with each other, and in those 
parts where their sections follow the direction of 
their planes, their lines appear nearly horizontal; 

but 
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but in the projections, where they are seen sideways 
I perceived that they inclined towards the interioi* 
part of the hill. This is a proof that these vallies 
and combes were produced h^ fractures accompa- 
nied with the angular motion of the separated parts, 
and extending down to the stony strata beneath, the 
Jragmtnts of which, during the catastrophe, were 
ejected,' through those fractures^ over the loose 
strata: that covered them. TTie soil of these hills is 
inuch less fertile than that of the preceding ; it is in 
great part covered with heath interspersed with 
woods of pines and birches, which are always an in- 
dication of barren sands. All the blocks scattered 
on the surface are of the hard-etone with conchoidal 
fractures; and in the cultivated parts I saw a 
great many small masses of white quartz and grey 
fvacke. 

616. I continued to travel over the same soil, 
across which I found some large inflexions, ' till I 
came to the top of the last of these eminences, 
commanding a view of Go^a. This toWn is situ- 
ated in a valley towards which the hills on this side* 
are cut down very abruptly ; but I descended thither 
by a co7?ibe^ beginning at a great distance on the 
top of the hills. In the rapid sides of this combe^ 
covered with fores tsf, like those of one lately de- 
scribed, " I saw sto??y strata, of which I had not ob- 
seiTed any in the preceding part of this road ; they 
consisted of a grey foliated sand-stone, containing a 
great deal of calcareous matter : these strata, which 

were 
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were here and there exposed to view along a rood 
cut on one side of the combe, had different incU- 
nations in different parts of the same side. This 
combe is of great extent, and very wide in some 
places ; but the lower part is so much contracted, 
and terminates in a defile so narrow, that formerly 
it was closed by a gate, of which the posts are still 
standing at the point of its opening into the large 
valley, where a village is situated. When thb de- 
cile, whence no stream issues but a mere rill con>- 
poBed of the waters of the springs on its sides, is 
compared with the vast cavity above, the sides of 
which every where ^hibit sections of stony strata^ 
it is impossible to consider it any otherwise tfian 
as another lor^ Jracturej in some parts douUe, 
afid attended by the subsidence of the intermediate 
masses. 

617. Marks of similar catastrophes appear in 
every part of the large valley of Gera, which may 
almost be considered as a cul'de-sac ; for not for 
above the town, it is closed by an amphitheatre of 
hills : it is only through a cleft in these hills that the 
Ekter finds a passage into the valley ; the spacious 
bottom of which, having been levelled by the inun- 
dations of the stream, is thus converted into mea- 
dows, on both sides extending to the foot of the 
hills, which form the amphitheatre, and are inter- 
sected with deep clefts in every direction. These 
meadows begin at the point where Gera is situated 
on one of the projections of the hills; thus the town 

and 
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'and its castle have a very picturesque appearance. 
I had taken care to arrive here at an early hour, 
that I might have leisure to examine the spot. 

(Jl8. The castle of Gera stands on the summit 
6f a rock, on the left bank of the river, advancing 
in the front of a promontory, from which it is se- 
parated by a deep cleft. In order to reach the foot 
of this rock, I crossed a garden, chiefly on the ho- 
rizontal soil of the bottom of the valley, and I then 
iisctoded the rock itself, by a steep and windjmg 
path, paved with zchite quartz^ and leading up to 
the terrace of the castle, round which I walked. 
I ivent down afterwards into the cleft, extending as 
fer as to a small lateral valley. Here, on the slope 
'of the hill, I observed the section of shattered 
strata of argillaceous schistus, of which I had seen 
* none on the opposite side of the great valley. Both 
the sides of the cleft are covered with beeches and 
firs, growing between projecting rocks; and the 
greater part of its very rugged bottom is overspread 
with moss ; a constant humidity being preserved 
there by the shade of the trfees, and by som6 small 
springs which issue from between the strata of the 
hill. The latter being of considerable height, its 
Itpmrnit afforded me a view of all the country lying 
6Ti this side of the granitic chain of the Fichtd- 
berg J which I saw rising on my left. This country 
is interspersed with hills, some with abrupt sides, 
and covered with wood, others of a more softened 
form, and cultivated. 

619. That 
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619. That I might the better understand the 
nature of the castle-rock, I descended towards the 
great valley, following, through the brushwood on 
its ^de, the very steep tracks formed by the rain- 
waters, ;which, carrying down with them the schis- 
tose rubbish, had here laid open the strata : these 
strata dip, ajid their sections form a kind of steps; 
but sometimes so distant, that I coald not have. de- 
scended from one to anotlier, unless I had caught 
hold of the buslies on the sides. I thus reached 
the horizontal soil of the valley, in a part where it . 
meets the abrupt* side of the rock. The surface of 
this soil, which is very fertile, consists of the latest 
sediments of the river; but before the latter had 
ceased to deposit any thing more than mere powder, 
or sandy it had brought down the gravel contained 
in the loose soil on the sides of the hills, which is 
seen on the bed that it occupies during the seasons 
of ordinary rains. But this bed is bordered, at 
some distance, by dikes, in order to prevent the 
river, when swelled, from spreading, and attacking 
the cultivated lands, of which the soil has been 
formed by its sediments. I was told, however, tha^ 
at the beginning of this same year, when, as I have 
already mentioned, all the rivers of this country. had 
been swelled to a very unusual height, on account 
of the great quantity of snow which, during the 
winter, had accumulated on the mountains, the 
Elstei^ had risen above these dikes, and had reduced 
into a lake the whole of the large valley of Gera: 
but the valley being horizontal, and the water, in 

Gonse- 
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consequence, having scarcely any current, it only 
covered the springing corn with fresh sediments, 
Eind the harvest proved afterwards more than usually 
stbundant. 

620. I have already said that, during common 
"ains, this river preserves a permanent bed : it bends 
ts course below Gei^a^ and in one part flows at the 
root of the castle-rock ; when I was there, how- 
iver, it did not come quite up to this rock, under 
irhich I passed on the gravel. But during very 
rainy seasons, the Elster rises up to the bottom of 
iie slope of rubbish, causes it to crumble down, 
I'nd disperses its materials, not suffering them to 
icciimulate here in the same manner as in otheif 
>arts. When I observed this spot, I saw, beneath 
he section of the rubbish, that of the schistose 
ftrata, which pass under the soil, with a strong in- 
rlination towards a great cleft in the hills above, 
[t is thus that the sections of these strata form the 
surface of the slope that I had descended from the 
rastle ; and hence it is evident that the large valley y 
beginning from the cul-de-saCy must have been pro- 
luced by a subsidence, accompanied with the an- 
rular motions of the masses at present forming its 
ides; a cdtastrophe which happened antecedently 
x> the birth of the continents. For it may plainly 
>e seen that, since the river has flowed here, its 
>nly operation has been ta level and raise the bot- 
x>DQ by its sediments. 

voIh II. M Sept. 
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Sept. 1 \th. My first stage this day was to Avm^ 
at the distance of three miles. On coining out of 
Gera^ I ascended, for some way, the left bank of 
the Elster ; and I then entered a combe, very irre- 
gular, and at first very deep, it being of the same 
nature as that by which I had descended to the ri^t 
bank of the river ; and of this combe also -the sfccp 
^ides are covered with firs. When I had proceeded 
some way up a road on the right side, I looked 
down on the valley, which lay at a great depth 
below me. The road being, in many parts, cut in 
the schistose strata^ I saw them at fiirst inclining in- 
wards, and turning their sections towards the or/- 
de-sac^ which had been the point of the greatest 
subsidence; but, as I qontinued to ascend, I ob- 
served frequent changes %oth in the inclination and 
in the direction of these strata. 

621. I thus arrived on the summit of a ridc^of 
hills, which continued to rise on the left, and whidi 
I followed in tliat direction. It has been seen in tte 
combe below that the inferior mass of these hills is 
of schist us ; yet on the summit I found notliingbut 
strata of loose soil, superficially mixed with blocks 
and gravel of zvhite quartz and of g7X*y micke. 
After having contiimed to ascend for three quarters 
of an hour through woods of Jirs^ I . came to the 
highest part of this ridge of hills, which is, indeed, 
the most elevated spot within a -^reat distance all 
around ; for when I had proceeded on it solnp time^ 
my eye passed over all the neighbouring euninences, 

end 
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imd the horizon was in every part bounded by the 
ipjcy. ' Hence I began to descend a slope, extending 
tL great way, but with deep intersiections, the abrupt 
iUes of which are covered with fir-woods ; and this, 
lai I have already had occasion to observe, is always , 
JJSQL indication of sections of the strata, because the 
ifbots of the trees easily penetraite between them, 
^parth^r on, I saw ridges of hills, one behind 
LiiDiQther, which were all much intersected, and their 
pferupt sides were likewise covered with firs. These 
J&Jges continued rising to the view the whole way 
lib the granitic chain of the Ficktelberg. Near tlie 
Stop of the slope, I saw, here and there, some rocks 

^fschisttis rising above the sand, which, lower down, 
I very deep. The heath and the pine-woods then 
pear^d again, and the cultivated spaces shewed 
^reat marks of sterility; I did not here observe 
Lbithier blocks or gravel of any kind ; and this was 
case till I reached the village of Grosse-Ebcrs- 

^4ofjf^ where was the half-way house. These thick 
^bose isoils on the highest hills of a country, where 
!:&ey cover the ruins of sto72i/ strata, to the nature 
tof which they are altogether extraneous, catmot 
dsertainly have been produced on our continents since 
[they haVe existed, but are to be ascribed to the 
?!ia8t operations of the se^, before it retreated int</ 
^Iks present bed. 

"-' ' 6QZ. From Grosse-^Ebersdorf to Auma, the soil 
■-is low, and bears all the characters of a great sub'* 
-mdefice of strata formerly eontiniuous with those 

;m g which 



164 

Hliicli compose the surrounding eminences, and o^ 
which rocks, in many places, rise above the sur- 
face; within this tract, tlie parts at a certain height 
are cultivated and fertile; such as are higher are 
covered with sand^ and produce nothing exoept 
pines and heath ; but the lower spaces are grasfty, 
being under water in rainy seasons ; and here also 
springs issue from the sections of the sti^tu^ aad 
form permanent rivulets uniting in a brook whidi 
passes by Au7na to join the Elster. Several rocfa 
of schistus here rise above the sand; and I found 
their number increase as I crossed a wood 'where I 
saw on the surface, not only a great deal of graod 
of zchite quartz J but likewise blocks of the same 
nature ; some very large ones lay near Auma^ whidi 
is a small towii built at the foot of a new ridge of 
hills. 

643. My second stage was to Sckleitz, at the dis- 
tance of two miles.' In some deep clefts of the 
hills which I first crossed, I saw the scfii^usho- 
neath the loose soil, but in so shattered a state^ tbit 
I found much difficulty in distinguishing its str^d; 
however, I could perceive them to be diflferoatiy 
inclined in different places. This situation of the 
strata renders it very unpleasant to travel on these 
hills; in parts where their section forms the- surfiice; 
wliile their direction obliquely crosses that of lie 
road; because, when otie wheel of the carriage 
rises, another sufldenly sinks, in passing over the 
edge of a stratum more broken than those betweea 

whicii 
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* which it lies. I have already described this- wmp- 
tom of subsidences and angular motions, cffi s«m- 
Ihits composed of strata Of lime'Stone, sand-sto^e^ 

]' ,imd granite, as well as on those of schistus: it is e 

very frequent phenomenon, and I shall again have 

■ Ijccafion to mention it. I crossed several ridges- of 

• -tiiese hills, of which the very stony parts are coveri^d 

with firewoods ; "but those where the loose soil hap- 
; pens to be deep have been brought into cultivation. 
THie intervals of these hills are occupied by mea- 
•dows, where, in seveml places, the rain-waters are 
fettdhed. by dikes, in order to form ponds, the water 
*f. which is led to supply some mills. 

634i "From the brow of the last of these hills, I 
^haid' a view of Schkitz, which is built around the 
. extremity of a promontory advancing into the valley 
from an opposite ridge, and of which a large castle 
foHns the highest part.' Into this valley likewise, 
I descended by a combe, which on both sides pre- 
sents sections of the schistose strata ; and as they 
ilfidine obliquely towards the interior part of the 
hill, Iheir sections are also seen on the side of tlie 
vtlAtv opposite to Schleitz. On arriving at this 
MWD, I found the promontory, as well as the ridge 
fitmi which it projects, and which borders this side 
of the valley, to consist of schistus with nearly ver- 
fiical strata. Thus, when the whole assemblage of 
t^se objects is considered, no doubt can be enter- 
tained that the valley has been produced by a great 
fubsidence between two frjictures; that th^ sides have 
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undergone angular movemaits; and that tlie pro- 
montory of Schleitz is only a pait of the suokeQ 
mass, which has happened to remaia at a hi^r 
level than tlie pest 

625. jMy last stage this day was to Gefell. In 
setting out from Schleitz^ I passed through the 
tipper part of the town, which extends along the 
promontory, and continued qiy road over some hills 
much intersected : the low parts are here still occo- 
pied by meadows on alluvial soil ; the summits are 
cultivated, wherever the loose soil vhas happened to 
be sufficiently thick and unobstructed; but some 
parts, where the surface is broken by many frac- 
tures near each other, and where it is likewise in- 
cumbered with vast quantities of stones, are entirdf 
abandoned to fir trees. 

626. For some years^ however, great ravages 
have been committed in the fir-forests of these 
countries by a small species of caterpillar ; an ani- 
mal particularly destructive to trees of this lind, 
which not only die when their leaves are devoured, 

- but also become useless as timber, their fibres de- 
caying, and losing all tenacity ; so that th6y are cut 
down only for fuel ; and even for that purpose they 
are very unprofitable, as they consume rapidly, and 
emit but little heat. The forests killed by this insect 
have a very melancholy appearance; from a dis- 
tance they look as if lime had been thrown over 
them, being entirely covered with the white webs of 
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the caterpillars; and as soon as the trees are dead, 
all their branches are overspread with a grey lichen. 
These insects had not spared the young firs, still 
near the ground, which, had the .forests been 
merely felled, would have been left to ensure their 
renewal; but the birches growing among the^'/y 
had not been touched. 

627- There were some large spaces in which the 
trees thus killed had been already cut down ; and 
it was there that I observed the nature of the soil 
to be such as I have above described it, with abrupt 
clefts at little distance from each other, which are 
studded with rocks, and shew that the strata have 
undergone astonishing convulsions* It is in soils 
of this nature that forests are preserved, because, 
as the plough cannot here be used, the husbandman 
has no inducement to attack them ; and firs being' 
tiie trees which thrive the best in these countries, 
great rewards have been offered by the neighbour- 
ing governments to those who should find means of 
putting an end to the ravages of this caterpillar;- 
but I have never learnt whether any such means 
have been discovered. All these hills are of 
schistus ; yet in the loose soil of the surface are 
found great quantities of gravel and of large blocks^ 
both of white quartz and of grey wacke ; though 
neither of these stones appears externally. 

628. The small town of Gefell is in a valley ; 
and a3 \ wished to examine the adjacent countiy, 
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I would not this day proceed any fiuther. I walked 
up the valley by the side of a brook flowing tbrpa^ 
pasture-grounds, where I saw a great majiy bbcb pf 
white quartz; one which I measured was eight feet 
in its greatest length. I ascended to the tap of t)ie 
hill by a road very deeply cut in one side of the 
valley. This road, on both its sides, exhibited the 
section of a very thick loose soil, the upper strata of 
which were full of gravel and blocks of white quartz. 
In my return, I followed the brook for a certain 
way through pasturages formed on the soils upon 
lybich it had deposited its sediments ; but the same 
blocks of white quarts were everywhere scattered o?er 
them ; and some of these masses hcid obliged Ae 
stream to bend its course, as it had not been aUe 
to move them while it was forming its present bed 
This bed, which was about two feet below the level 
of the grass, was covered with the gra^c^l of while 
quartz belonging to the soil, the sand only having 
be^n washed away by the brook. Here then i»c 
may observe an immediate proof that this valley Jus 
been produced by subsidence ; since on its bottom 
l^e found the same stones which prevail on the sum* 
ipit of the bordering hills, and are contained only 
to a certain depth in the loose strata. 

629. From hence I might have gone directly to 

the Fichtelberg ; but had I attempted to visit that 

' chain without very intelligent guides, I might have 

thrown away much time and fatigue to very little 

purpose. As I bad foreseen this before-my depar: 



ture from Berlin, I liad addressed myself to Baroa 
"Von Hahdenberg, Minister of state, with whom I 
had long had the honour of being acquainted ; he had 
given me a letter of vecommendation to the Baron 
his brother, Grand Ranger of the country of Bay- 
reuth; and as this nobleman resided in the castle 
pi Bayreuth, I went first to that place, in order to 
obtain l^s instructions and assistance. 

Sept. leM. Setting out therefore from Gefell fof 
Bayreuth, (where I arrived in the evening,) my first 
stage was to Huf, a town at the distance of two 
miles, belonging to the Margraviat. The road con- 
tinued to lie across successive ridges of hills; and 
as I approached the chain of the granitic eminences, 
its intersections appeared to increase in depth. The 
bills over which I was travelling were all of schistus, 
and their strata were in great disorder. I descended 
to the village of Teben by a deep and narrow combe, 
evidently seen to be a great J'racture, both from its 
appearance, and because on both sides of it there 
are several others of a similar nature, and in the 
same direction. The whole of its slope on the left 
side, which is very rapid, is studded with rocks; 
and the fi^actiire having taken a winding course, some 
lateral sections enabled me to see that the strata 
incline towards a neighbouring combe; but subsi- 
dences having taken place in that which I was now 
descending, its opposite side, less rapid, and with- 
out any projecting rocks, is formed by tlie plane of 
fhe strata, 

630. I 



i 



I 



170 



V 



630. I continued tx) see blocks of white fuart 
all the way to Teben, and likewise on the slope of a 
hill whick I ascended beyond it ; on the hill itself 
however, there were no blocks but of grey tvacke. 
The summits and slopes of these hills are either 
in tillage, or covered with woods, according to 
their form, or the nature of their soil. All the 
low spaces are grassy; brooks or small . rivers 
flow in them; and it is here that the villages 
are situated. Hof, witli its gardens, occupies the 
whole of an almost insulated eminence which rises 
in one of tliese vales, and is covered with 9, thick 
loose soil ; but, as I entered this small town, I saw 
strata of schistus at the base of the hill. The 
Saakf which rises among the gramtic summits, 
passes near this mount, and flows through meadows 
planted with trees. I ascended tins eminence within 
the town, and descended in the same manner on the 
opposite side. 

631. My second stage was to J/wV/cAAe;'^, at the 
distance of two miles. From the entrance of the 
Margraviat, the causeways are e5ccellent, and the 
slopes have been softened as much as possible by 
cutting deeply into the eminences, and employing the 
materials taken out in raising the low parts. Where- 
^ver these deep cuts have been made in the sum- 
mits, the stony strata have been laid open. In part 
of the road to Milnchberg, I saw for some time the 
argillaceous schistic which M'erc succeeded by mica- 
ceous schist i^ and afterwards, in the ridges nearest 

to 



to the granitic eminences, by gneiss. The disorder 
of the strata in these ridges, and the successive 
approaches of their nature to tlmt of grtautc, be- 
sides an intermixture of strata of sand-atone, ivbich 
I shaTl mention in the sequel ; tlie loose soils cover-, 
iog all these strata, and containing blocks and grO' 
vels of sto?ics extianeons to ihein; and lastly, tLCv 
much intersected ridge of granite, ■vrhich is bw-, ^ 
dered by these various species of strata, and towerSi 
above the ivhole ; all these are circumstances most' 
clearly characteristic of an original state of the coo- 
tinents at their birth : for none of llie causes lu 
action on them since that period can possibly have 
thrown strata, which were manifestly formed one oa.^ 
_ another, into these distinct and neighbouring ridges. 
Thus then it is that valties have been produced; and 
it would be a contradiction to obvious facts to per- 
severe in inaintai^iing the hypothesis of their exca- 
vation by running waters ; since, besides that the^ 
true cause of their formation may here so plainly be 
seen, I have everywliere shewn that these waters 
have raised the bottom of the rallies by their sedi- 
ments. Nor would it be less in opposition to the, ■ 
evidence of facts, to suppose that the loose soil trhich 
covers the stoni/ strata is the product of the decom- 
position of the latter hy atmospherical actions; for 
besides its prodigious thickness in many places, and 
its arrangement i\$strata of various natures diffcrii^' 
from those of the stom/ strata beneath them, no ex- 
isting cause can have brought to the surface fiag- 
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iMntSy sometimes so immense, - of 9timy itratti^ 
which do not themselves externally appear. 

GSS. I had ciot, for some time, seen any masses 
of tthite quartz ; but I again found them in great 
quantities on such of these bills as had gneiss for 
their base. Here also tlie low spaces are covered 
with meadows ; but the eminences are so much in- 
tersected, that only very small rills are formed in 
liieir intervals, where ponds have been made to 
collect the rain-water, and lead it to some mills, 
during the ivet season of the year ; but none was 
flowing at present out of these reservoirs. How 
then could any blocks have been here propelled frf 
running waters ? 

633. My third stage was to Berneck, at the dis- 
tance of three miles. In the first part of this rosd, 
there were some descents, but more considerable 
rises; and I at last arrived on ground so high, that 
it was commanded only by the broken chain of the 
Fischtelbergj which, beginning at some distance m 
my left, continued to rise before me; but all tiie 
country on my right was much lower. Thiy high 
ground was however cultivated, its soil being veFy 
good ; but the effect of the elevation of its level in 
diminishing the heat was strongly manifested by the 
state of the harvest ; at this height,* the reaping was 
but just begun, while in the plain, the crops had 
long since been carried in. The loose soil was here 
very thick ; and it was mingled with blocks pf quartz 

and 
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aod otliev bard stones, though tiiere was no mountain 
in the neighbourhood which rose above it. From 
the summit of tliis high ridge begin several deep 
combes, witli abrupt sides covered with firs; and 
I descended by one of them to Benieck. This 
combe is wide above ; but towards the lower part it 
is so much contracted, that it atibrds room only for 
the causeway, between the foot of the right side, and 
a rivulet floviiug at the bottom; the rivulet was at 
present very clear, and was sometimes lost under 
the grass which bordered its margin. Wherever the 
rocks of schistus on the brow of the sides of this 
combe have ceased to crumble down, the slopes of 
their rubbish are overspread with grass; but this 
was not yet everywhere the case; for there were 
some parts where the slopes were too frequently 
covered by fresh falls of rubbish, to have allowed 
vegptation to extend itself over them. This is one 
of the classes of chroiiometers which I have fre- 
quently described in mountainous regions, and which 
may everywhere be found there. 

634. Beriiech lies at the bottom of this combe, 
and at the opening also of a narrow valley, from 
which issues a branch of the Mayn called IFeme- 
Jldayn, (or White A/ai/n,) proceeding from the gra- 
nitic eminences, and crossing the schistose ridges by 
their vallies. These two intersections of the hills, 
by one of which arrives only a small rivulet, and 
by the other a river, converge so much, that^ in 
their lower part, they are separated only by a ledge 
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of rocky very high and rapid, and terminating above 
iu an acute angle. The ruins of an ancient castle 
£tand on the summit of this promontory, and some 
of the towers follow its descent. Under these ruins, 
the rocks were still crumbling do^n ; so that many 
parts of the slope formed by their rubbish were not 
yet covered wiUi grass. 

635. On quitting BemecJc, (whence I set out for 
Bayrcuthy distant two miles,) I soon came to the 
opening of a third intersection of the strata, which 
converges with the two former, and from which 
issues only a rivulet ; and not far beyond this, I saw 
a fourth, larger than the others, but also converging 
with them, whence no water proceeds, undoubtedly 
because the latter (which is another cc^wAe, and of 
which the abrupt sides are likewise covered with firs) 
extends but a little way in the hill ; however I per- 
ceived, from a bed of gravel at present dry, that^ 
during great rains, or thaws of snow, a small tor- 
rent is formed in it. 

6^6. Were it not for these four clefts in the hill, 
the valley of Bcmcck would here terminate in a cul 
de sac, of which, indeed, I soon saw it assume the 
appearance ; for, after I had passed these openings, 
I could distinguish them only by lines of firs. Above 
them, the right side of the valley is continuous, the 
upper part being formed by steep rocks still crumb- 
ling down ; so that on the slopes, w hich rise to a 
great height, - there were^as yet only a few scattered 
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tufts of ^rass. These slopes have been hitherto 
prevented from arriving at a fixed state, by the 
widening and levelling of the high road at tlieir foot. 
For this road, the slopes have furnished materials 
in abundance, their mass consisting entirely- of frag- 
aaents ; but their base bdng sapped by the removal 
of these from their foot, their surface, not yet 
bound by vegetation, has slipped downwards from 
a great height ; and before it can be secured, by the 
growth of plants, from farther accidents of the same 
kind, it. must acquire, at a point more remote, the 
degree, of inclination which is necessary for the 
stability of loose materials. 

637* The waters uniting together in the valley of 
^£erneck pass under a bridge : when 1 . crossed it, 

. the whole stream was -received into a canal cut in 
the foot of the hills on the left, and led to supply 
some mills. The natural bed of the river, in which 
part of it flows during very rainy seasons and thaws 
of snow, was then dry ; immediately below the 
bridge, it was narrow, and covered with stones ; but 
afterwards it became wider; and I saw it con- 
tinue to pass across meadows formed on a soil le- 

. yelled by the sand which the river has brought down 
in its inundations. 

^ . • 

\638. If the above description of this vallci/ anij 
s branches has not sufficiently proved them to have 
resulted from catastrophes of the strata anterior to 
the bii'th of the continents, a,nd if the idea of^ their 
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excavation by running waters caD still be considcrd 
as entitled to any credit, yet farther objections to 
that hypothesis will be found in the number of ^- 
WxOB^tf/ spaces lying on the course of tliese waters 
below this point, in which, losing all their rapidi^, 
they have deposited even sand, as is the case in 
lakes, and where, perhaps, they actually formed 3 
kind of lakes, when they began to flow. At the 
issue of the stream from the first of these spacei, 
of which 1 have just spoken, anotlior, of much larger 
size, and surrounded with hills, opens on the right, 
having its bottom covered witli, meadows on a soil 
levelled by the sand and small gravel brought domi 
by the river when swelled. 

639. The road out of this basin crossed a cd- 
tivated hill, beyond which I came aoahi into a Iw 
space occupied by horizontal meadows, whence I 
ascended another hill of greater height, and liJcewisc 
cultivated, though its slope is very rapid. When, 
ea reaching the summit of the latter, I turned back 
te view the country over which 1 had passed, few cf 
its intersections were any longer distinguishable; and 
^le whole appeared to me merely a continuous 
mountain, cultivated to the height of the fir-woods, 
■which seemed to cover its summit, but which really 
grew on that of the Fichtdberg. But I had before 
seen that a deep valley separated this chain from the 
cultivated bills ; and on trying to retrace my road, 
the causeway above-mentioned, which passes over 
the highest part of the cultivated grounds, enabled 



me to distinguish wliere I had entered that tract, 
and likewise where lay the combe that had led me 
down to Berneck. >Vhen I had once determined 
■tiiese points in the indistinct landscape before my 
es, I could also perceive, try a difference of tints, 
id some slight inflexions marked by lines of firs, 
the other clefts of wliich I had observed ttie open- 
ings ; and from similar indications, I could easily 
judge that tlie rest of this amphitheatre was every- 
where intersected in the same manner. 



fi40. The chain of hills over which I was at pre- 
sent passing being much lower than the grounds 
where I liad seen the reapers at work, the harvest 
was here finished. This chain is of some breadth, 
but so unequal in height, that I was continually 
either mounting or descending: when I reached its 
opposite brow, 1 looked down into another large 
basin, rising up to the mountains on every side ex- 
cept that next the town of Bayrmth, which lay be- 
fore me, surrounded with many villages. I found 
.the descent towards it very rapid ; but besides that 
tliere is an excellent causeway, particular attention 
has here been paid to the comfort of foot-travellers, 
and of those who carry burdens. Instead of common 
mile-stones, there is placed, at every quarter of a 
German mile, a stone bench, neatly made, and 
very solid; its front forms an obtuse angle; on each 
side of which the distances of the principal places 
lying in those directions are deeply and distinctly . 
cngi'aven. It is a great relief for persons who 
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travel with burdens alonj; this road, which is all the 
way up and down hill, to be able, when they come 
to these benches, to lay down their loads and rest 
themselves; and foot-passengers, who are very nu- 
merous in this part of the country, are also glad 
to see what progress they have made. The last 
chain of hills on the Bay r eat h side is of limestone; 
and in this larc^e basin, there are manv soiall bills 
of the same nature, intermixed with others of sand- 
atone ; nor can it be doubted, from the fractures, 
the disorder, and tlie various inclinations of these 
strata^ as well as from the blocks scattered on the 
surface of the soil, that this low space has been pro- 
duced by a great subsidence^ attended with angular 
motions of the sunken masses. 

' 64 1 . I reached Bayreuth at seven in the evening, 
and went immediately to call on Baron Von Hai- 
denberg, who gave me a very obliging reception, 
and offered to direct and assist n)e in whatever ex- 
cursions I might wish to make. The general view 
which I had taken of the country had suggested to 
me, in addition to my principal plan of observuig 
the Fichtelberg^ that of examining some part of this 
tract of hills consisting of strata of lime-stane and 
of sand-stone, which, as I have said, commences at 
the foot of the amphitheatre rising towards those 
mountains. It had also formed a part of my ori- 
iiinal design to visit some caverns of the calcareous 
hills of this country, much celebrated on account 
of the many bones of quadrupeds which had been 

• ' ' found 



found there, and respecting 
tures had been formed. 
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642. Having mentioned to the Baron my wish to 
observe these different objects, he first shewed rne, 

a topographical map, the course of both the 
branches of tlie J/(7^«, distinguished by the names 
of ff^hite and Red. It was the former stream whicli 
I bad crossed at Bemeck ; and I saw in the map 
that, after issuing from tlie mountains of granite, it 
flows along lower vallies, where there are several 
iakes on its covirse. The Red Mayn, which passes 
through Bayreulh, has its source at the foot of the 
Schneeberg, the highest of the granitic summits, 
where it issues from a space which was formerly a 
pool, and is stili called See, in German signifying a 
lake; this is now filled up; not however with ma- 
terials brought down by the waters from the heights, 
but with peat. Neither of these two branches of 
the Mai/n, therefore, can be supposed to have ex- 
cavated its valleij ; for in that case it would be im- 
posiibie that any /akes should be found on its course. 
Now both these streams, on arriving in the plain, 
bave their beds, like those of all otlier rivers, 
covered only with tiie stones which are disseminated 
in the loose soil of the country, nor have they brought 
down any others from the mountains. 

643. In this part of the country, the names of 
places as commonly terminate in reuth, as they do 
in rode on one side of the Hariz, and in ieben on 
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the opposite side ; and in ancient dialects^ all these 
terminations equally indicate lands cleared for eulth 
vation: thus Bayreuthj ov Beyreuthj signifies fieffr 
the cleared land ; the first ground here brought ioto 
tillage having probably been in its immediate nei^ 
bourhood : but the whole of this country must have 
been cleared in very early times, as it is known to 
have been cultivated by the Vandals ; and there are 
even villages in which some traces of the man&ert 
of those people may be observed. 

644. Baron Von Hardenberg, having considered 
the bearings of the places which I wished to ob- 
serve, saw that, as they lay on opposite sides of 
Bayreuth^ it would be necessary for nie to make tvo 
separate excursions for this purpose. It was there- 
fore settled that my first journey should be to the 
above-mentioned caverns; and while 1 was on that 
side of the country, the Baron advised me to visits 
spot called Sans-pareil, which I should find very 
worthy of observation ; afterwards, returning from 
the caverns to Bay rent hj I was to proceed to Ac 
Fichtelberg^ whence he proposed that I should go 
back to Berlin by another road, tlirough Boheiida 
and a different part of Saxony. My plan being thus 
arranged, I hired a carriage for the first of tiicsc 
jexcursions. 

.^cpt. 14/A. I set out from Bayreuth at 5 in the 
^loraing, intending to go first to Sans-partil^ which 
>vas aj the di3tance of 4 or 5 leagues. Not far/h«i 
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the town, I began to a?cend hills composed of strata 
of sand-stone. Alter havin;; passed through a vil- 
lage, I suddenly saw below nie, on the left, a wide 
aud deep cleft, the steep sides of whiclj were co- 
vered with pines, and the bottom luth meadows. 
This is a complete cul-de-sac, its upper extremity 
being absolutely precipitous ; and the road passing 
immediately above it is crossed by a brook, which 
rushes down into the chasm. I saw several quarries 
in my way, where the strata of the saiid stone, very 
much shattered, inclined in difierent places towards 
various points. This shews the interior state of these 
hills, in which great external signs of catastrophes 
will soon appear. 

645. After many alternate ascents and descents, I 
at last attained the highest point of these eminences. 
From this spot, the whole country on the left has the 
appearance of an agitated sea, on account of the 
abundance of the hills, most of which rise in sharp 
ridges, with one side abrupt; and wherever their di- 
rection was such as enabled me, from the point where 
I etood, to catch, a view of their intervals, I saw 
that here likewise all the low spaces irere covered 
with meadows : but there is no regularity, either in 
the direction of these intervals, or in their breadth ; 
the ridges of hills which border them sometimes re- 
tire, then advance verv near each other, aud theu 
again retreat. All these- circumstances agree with 
the idea of catastrophes, but in no respect with that of 
the excavation of valHes by running waters; for the 
meadows 



meadows which have been formed here very evidently 
shew that those waters have raised and levelled the 
bottom of the intervals with their sediments. 



646, To the right of this elevated spot lies SarU' 
pareil, to which I descended by several inflcxioos of 
the hills. All these soils are cultivated, and their 
surface shews the nature of the slrala wiiich thej 
cover, and in which there is a marked transition, 
with scarcely any difference of level. The soil of 
the fields was sandy, so long as I continued on the 
strata oi sand-stone; but I afterwards came to some 
other fields where the soil consisted of the rubbish of 
lime-stone; and I soon found that this part of the 
hills was composed of strata of that nature. Some 
large blocks having here lain on the surface, it had 
been necessary to remove them when the ground 
was cleared, and they are accordingly laid alongtbe 
sides of the fields ; hut though, in the beginning of 
this journey, we have seen such vast tracts scattered 
with blocks o{ granite, notwithstanding their distance 
from any grmiicic mountain, yet here, in the imme- 
diate vicinity of the gra?iitic eminences of the i^icA- 
telberg, none of the blocks arc of granite, all being 
-;ither of sand-stone or of Ume-stone, The mosttnM* 
biesome task, however, to the first cultivatore of 
these grounds was to clear the soil of the Bmaller 
masses of stone, every where so greatly aboundiig 
in it ; and they heaped them up in little mounts, 
which still remain, being now overgrown with trecj 
or bushes. In this part of the hills composed of 
calcmttm 
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{■iilcareous strata, there are also deep clefts, tiic ab- 
rupt sides of which are studded with rocks iind co- 
vered with firs, aiid in which flow rivulets formed by 
the springs oozing from their sides ; one of tliese 
little streams, after having wound along the grassy 
bottom of the cleft, enters the village of Allersdorf, 
through the whole length of which i[ pusses. 

647. I «as now near Sam-pareil, which is a park 
belonging to the castle of ZweriiUs, and symptou-.s 
of the remarkable nature of this place appear in the 
approach to it ; for the surface of the ground is 
studded with large calcareous rocks, and is even in- 
tersected in every part with ledges of their strata ; 
but the most remarkable ruins of these strata are 
within the park, which is planted with beeclies on a 
very rapid slope, and along the top of which is a 
row of insulated rocks, some of them from 50 to 80 
feet in height ; many others are also dispersed on the 
slope among the trees. I left my chaise at the en- 
trance of the park, and one of the keepers attended 
me through it, 

648. The characters above described are common 
to many places among mountains; but this spot ha^ 
obtained the name of Sajis-pareil on account of a 
particular circumstance. The limestone which forms 
the obelisks being mixed with a great deal of sand, 
its surface is easily decomposed by the air ; the winds 
i^ccordingly attack it; and I immediately perceived 
the effect of their action, havjqgbeen accustomed to 

observe 



i 



ft- .-L-. 

184 

observe the same in other countries. The win* 
duces small cavities in the softest parts of the stoset' 
as soon as these have acquired a certain depth, tiie 
air forms eddies within, and greatly enlarges themi 
if the rocks arc not of a great thickness, they are 
entirely perforated in this manner; and the winds 
then entering the apertures in various directions, and 
whirling round in them, hollow out withiu them la- 
teral cavities, hke a kind of grottoes. Wherever, 
likewise, there were originally any fissures in the 
rocks, they have been widened and indented hv tiie 
winds ; as I have already shewn in the rocks of ^j'a- 
nice belonging to llie Giaiii's mountains, and thoseof 
saiid-sto?ie on the borders of the Elbe. 

E649. But in the account of my journey to the 
Giant's mountains, I forgot to mention one of the 
most remarkable examples of the edects of the 
winds on the sandstone, which might indeed like- 
wise he called Saiis-partii in its kind, and which I 
law at Adersbach in Siksia, whither, in the course 
of that journey, I had gone from Schmeideberg, and 
where, in llie subsidence producing a larjte vale, 
there was left, in that vale, a rock of sand stone di- 
vided by vertical jissures ; the winds, entering these 
passages, have so much widened them as to reduce 
the rock into a group of pillare, which, from the un- 
equal induration of the stone, have assumed various 
singular forms, and, from a certain distance, re- 
semble large human figures enwrapt in veils. Theie 
pillars have continued bare, because the sand of riir 
decotnpQfied 



decomposed stone, as it is constantly accumulating 
round , them, prevents vegetation from spreading 
over them; so that when this extraordinary group 
happens to be overshadowed by a passing cloud, 
while all tlie surrounding objecta are in sunshine, 

' (which was frequently the case on the day when I 
visited the spot,) tbe spectator might fancy himself 
transported to the region of departed spirits. This 
operation is rapidly continuing; I saw a few blades 
of grass which had sprung up in the sand, and were 

■ sh'eady neaily buried by fresh falls. Thus we have 
here a new chronometer ; for this rock existed at the 
birth of the cotit'umits, and it is since that epoch 
that the winds have reduced it to its present state, 
by a progress easily calculable from that of the ac- 
cumulation of the sand wiiich they have detached 
from it. If then the continents were at present very 
ancient, all rocks of this kind would already have 
been destroyed, as in time they certainly will be. 

649. a. I return, however, to Sans-pareil, where, 
before the rocks were surrounded with trees, the 
effect of the winds had merely been to perforate 
them in diftercnt manners. These rocks are masses 
of strata that happened to be left at a higher level 
than the rest during a great subsidence, which not 
only produced the rapid slope now covered with 
wood, and the lower space contained also within the 
park, but extended considerably farther in the same 
direction. Now along tlic top of the slope, which 
was the liae of tlie principal fracture, large pieces 

of 
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of the strata^ as tbey inclined towards the point of 
the greatest subsidence, were stoppejd in their d^* 
scent by those below them, and thua remained, with 
tlie extremity which had been broken ofif from the 
chief mass of the strata rising to a considerable 
height above the level of that mass ; igid thes^ pieces 
now form a long row of obelisks on the brow of the 
slope. Other fragments were stopped at a lower 
level ; but having likewise assumed an upright poii- 
tion, tbey form similar rocks in the part now covered 
with wood. The ancient castle, which commanda 
the village of Zwernitz^ stands on the largest and 
highest of the upper rocks. Since thes^ masses 
of strata have been surrounded by a wopd, their 
surface has been overgrown with moss and lichen^ 
which have impeded their farther destruction, excq)t 
in the cavities, where the winds still circulate, tsA, 
produce sufficient erosion to prevent the moss firoQi 
spreading into them. 

650. In the embellishment of this park, great ad 
vantage has been made of these very picturesque ca- 
vities ; and with the assbtance of art, not only se* 
veral grottoes have been formed in separate rockS) 
but, in some places, groups of them have been con- 
verted into saloons for various rural purpooes^ each 
distinguished by some name appropriate to relative 
circumstances: on the summit of one of. the most 
lofty of these rocks, which rises above the treest has 
been constructed a Chinese pavillion, commanding a 
view of a very extensive range of bills. Here I 

made 
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made my guide point out to me ia what direction I 
was to proceed to MuggeiidorJ, the principal place 
an the neighbourhood of the caverns which I intended 
/to observe; the gi-ound rose on that side, hut was 
every where equally interspersed witlithe same mul- 
tifarious ridges of iiilis, resembling, from a distance 
the waves of a much agitated sea. 

651. After having staid nearly three hours at 
Saiis-pareil, I set out, at half past 11, iov JVisteii- 
steiu, where I arrived at 3 o'clock. Tlie castle of 
this town is built on a rock that projects in front of 
a rapid slope, forming one of the sides of a valley 
through which tlie road soniethnes passes, and whieh 
i is the great channel of the waters of ail the sur- 
rounding hiHs, here uniting in a small river; though 
there bad been rain the preceding days, the water of 
this river was already clear, for it proceeds chiefly 
from the springs issuing out of the sides of the combts. 
Xhe bottom of the valley, wide in some places, and 
narrow in otiiers, is covered witii meadows, through 
■which tlie river winds, and in several parts, the 
grass rises up the gradual slopes on the sides, be- 
cause the water of the springs is retaiued for a long 
time in the crevices of the strata, and the rubbish 
that covers thetn, before it reaches the meadows 
below. 

€5S. So far as this, my road had lain across the 
hills which 1 had seen from the paviUion at Sam* 
pared; their state within was externally indicated by 

the 



the numerous rocks projecting from their rfljwd 
slopes, and by the great abundance of large itoclu, 
and of smaller masses, every where scattered over 
tlie surface, I again passed from the lime-stone hills 
to those of sandstone, without perceiving the Um- 
sition any otherwise than by the change iu the ^ 
pearaiice of tiie soil. These strata, then, are cer- 
tainly not in their original situation ; since, wherevH 
that situation is preserved, the sand-stone is found to 
'. cover the liine-stQue. I remarked another external 
. sign of the difference of these soils, by which, in- 
deed, I was enabled to distinguish them froDt a dis- 
tance; namely, that the woods on the sand-stoiie 
strata, where the soil is sandy, ai'e of pines, and 
those on the calcareous pars, of Jirs. 

653. I set out from jyistemtehi, at three quarlere 
after 3, for Strdtberg, at which place I was to ob- 
tain directions to the cavei-ns ; and I arrived there 
at 5 o'clock. As I proceeded in this direction, I 
found the ground rise, and the hills assumed very 
different forms: here were no longer any rounded 
Summits, but obtuse pyramids, again, of liine-stone, 
atudded with rocks, and overspread for the most part 
either with firs or with low buslies, according to the 
thickness of the loose soil ; their intervals were in 
tillage, in the parts where the summits were covered 
with this soil ; hut where the rocks were naked, tlie 
only product of the intervals was a thin turf. The 
last line of these pyramids rose, with the appearance 
of battlementSj above a precipice which forms one 
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of the sides of tlie valley wlieiein the small river 
iViesent flows to join the Rednitz, both tojfether fall- 
ing afterwards into the AXayn below Bamberg. 0\\ 
-arriving between two of these pyramids, the view of 
this very extraordinary valley suddenly opened to 
me; it has a resemblance to many vallics in the 
yAlps, and likewise to that of the Rhine between 
Coblentz and Maid ; its sides being abrupt, witli 
projecting rocks, ■ on some of which are ancient 
castles. The upfjer part of the slopes is beset with 
rocks, similar to those of Sans-pareil ; and both the 
sides are adorned with firs, wherever these trees have 
found room to grow, either on the rocks, or in their 
intervals. The most decided partizans of the hypo- 
thesis that vaUies have been e,icanated by running 
U'aters, even those to whose geological systems this 
hypothesis is indispensable, as is the case with the 
whole of the Iluttonian theory, would find it im- 
possible to persist in their error, if they would at- 
tentively observe such vallies as this. From the part 
of its brow on which 1 arrived, I saw the small river 
issue from a very narrow defile; the valley, gradti- 
ally expanding below this point, had meadows on its 
bottom; and though its sides still preserved the 
same marks of catastrophes, there ivere beneath 
their abrupt rocks some slopes of rubbish, which 
extended as far as tlie borders of the meadows, and 
were in no place attacked by the stream: these 
slopes were cultivated, and tiieir lower pait was co- 
vered with orchards. The whole of this valley of 
the JViesent, so far as I observed it, bears the cha- 
racters, 
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ratters, which are common to all vallies, of fnc- 
turts attended with the subiddence of large interme- 
diary masses : as I progressively describe it, there- 
fore» I shall take it as a new example of this great 
fact. 

f54. At Strcitberg, which is ati Amf^ or baili- 
wicky situated at the bottom of this valley, Baron 
Von Hai'denberg bad recommended me to M. 
VoEjLKEj., the Amtmann. As there were indica- 
tions of approaching rain^ I was desirous to pro- 
ceed, this same evening, to Muggcfidorf, at about a 
league's distance, that I might be nearer the caverns 
the next morning ; and my driver refusing to goon 
to that place, because his horses were already tii-ed, 
I had determined to walk thither ; but M. Voelkcl 
would by no means allow of this ; and having 
caused his own carriage to be got ready, he wias so 
good as to take me to Muggendoi^f himself, with 
the particular view, a^ he told me, of recommending 
me to the Inspector of the Cwotrns. 

655. The appearance of the sides of this part of 
the vallei/ greatly contributes to explain in what 
manner vacancies have been produced here; for 
very large fragments of the broken strata having 
fallen one over another, must naturally have left be- 
tween them vast interstices in. every direction. These 
caverns were discovered accidentally ; for their en- 
trances, being very narrow, had been obstructed by 
other masses, over which slopes of rubbish had been 

formed, 
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formed, and the whole had been coveix^d with bueties. 
But, in the course of time, this soilof rubbish 
being deeply penetrated with water after a long con- 
tinuance of heavy rains, it slipped downwards on 
some of the declivities, leaving uncovered the rocks 
against which it had rested ; and in consequence of 
this accident, the men employed in cutting wood on 
' these slopes discovered ten successive caverns^ seven 
on the right bank of the Wiesent^ (the side belong- 
ing to Bayreuthj) and three on the left bank, (the 
Batnberg side). 

656. I had not as yet perceived any marine body 
in the limc^stone of the countrv: that which, on the 
hills, appears on both sides of the sandstone^ is of 
the same nature as that of Sans-pareil^ and liable to 
corrosion by the air, whence it has the appearance 
of being worm-eaten ; thus, seeing it only as I 
parsed along the road, I had not been able to dis- 
cern in it any marme bodies^ perhaps because they 
were so small as to be mistaken, at some dbtahce, 
for the forms produced by erosion. But, on the 
sides of the valley of Muggendorf^ the strata arej^ 
in some places, of a diiferent nature; and as, where 
they a'umble down, they shew fresh fractures, I herg 
perceived cornua ammonis and other sheik. On 
my arrival at Mviggendorif^ where I went to lodge at 
an inn, M. Voelkel sent for the Inspector of the 
CaverfiSj and particularly recommended mc to his 
attention, having explained to him what w^ere the ob- 
jects which I wished to observe. 

657. I had 
5 



J^2 

667. I had a particular view with respect to my 
lobservations here. M. Esper of Erlang^ in his ac 
count of these ctroerns^ which I have cited in my 
Letters to Professor BlumenbaChy speaks of the 
bones that are found here imbedded in stalactite. 
These bones have been discovered to be those of the 
white bear, an animal belonging to the northern re- 
gions ; and I had seen a great quantity of them, all 
of the same kind, in the mineralogical cabinet beloi^- 
iRg to the arsenal at Berlin, Now in M . Eaper s 
description, there M^as one circumstance which had 
particularly struck me ; namely, that, in certain deep 
hollows in these caverns, sea-sand was found under 
the stalactites. This had reminded me of a fact 
which had been related to me respecting the nor- 
thern coast of Scotland i that, on some parts of ii^ 
there are car^erns in the rock^ bordering the strand, 
into which the quadrupeds comings frona the sea 
very often retire, for the purpose either of devour- 
ing their prey, or of bringing forth their yobng, and 
likewise when they are sick and dying ; so tliat these 
caverns become at last their cemeteries, Hdaupe I 
had conjectured, with regard to the cavejtis ni^ 
Muggendorfy that ^vhile the sea still occupied iti. 
imcient bed, and its level was progressively sinking^' 
in consequence of the injilt ration of its liquid inbf 
the. interior part of the globe, (the cause of which has 
been explained in my elementary works, where I 
have pointed out several important effects resulting 
from this infiltration,) there was a certain period, 
when, the level of these caverns having corresponded 

with 



vith that of the sea, they had served as a retreat to 
the white bears during sickness or old age. There 
were many circumstances which might, tend either 
to contradict or to verify this conjecture ; and hence 
chiefly I had been induced to come to examme 
rCvery particular on the spot, where, as will be seen, 
) met with a very precise fact m confirmatk)n of my 
idea. 

Sept. 1 5th. I had requested the Inspector of the 
caverns to call on me very early, that we might have 
time for our projected excursion ; but the prospect 
of rain inducing me to wish to shorten it^ if this could 
be done without missing the sight of any essential 
object, I requested him to give me more exact infor^ 
mation with respect to the particulars observed in 
each of the caverns. He then told me, that, of the 
ten which had been discovered in this district, only 
two contained any banes ; that these were the two 
Jdghestj and were both on the left side of the river ; 
but that in all of them there were stalactites^ under 
whichy in some parts, sea-sand was found. 

, 65B. This is the drciimstance which confirms my 
conjecture, while it also indicates what was the latest 
tevel of the sea on its ancient bed, before it suddenly 
retired into the bed now occupied by it; this level 
corresponding with that of the highest of these 
zaoernSj they thus afforded to the white bears a con- 
irenient retreat : the lower caverns likewise existed 
it that time, having been formed by the same ca- 
' VOL. II, O tastrophes 
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tastroplies of the strata ; bat being below the level I 
af'tlie water, these animals, if sick, could not retire | 
into them for air; anti wbeo the sea suddenly sank 
from this point to its present level, the caverns »erc 
left in the centre of the nekv continent, and the vs^ 
bears, who find their prej' on the sea-coast, aod erai 
'travel in quest of it over the nifissea of ice floatiflg 
on the sea, followed its retreat towards the nortb. 
Having obtained this important information, aod 
■pGicciving, fram tiie appearance of the spot, whsl 
Must have heed tlie nature of the catastroplies wboKe 
"thepe caverns had resulted, I determined, as the 
wcatiicr was so unfavourable, to visit only otx of 
teach kind; and I went first to one of those whidi 
■coHtained the bones, or rather, which had contuiKil 
them ; for such quantities have been carrit'd awaj, 
that it is diljicutt now to linti even a few remaimi^ 
fnigniciits; this was the nearest of die cavet'ns, whirf 
is called GiUi>igreuth-h'6hk\ from GUting, a nel^ 
bouring village, rettth, a land cleared for cultivatiSn 
and h'uhk, a caver}! : it is on the left bank of the 
river, and Muggaido>-f, is on Ibe right. 

6.^,9- I set out on foot with the Itispector, at 5 b 
the morning, though the rain had already faegtm; 
he took'with hiin a man who curried a ladderailll 
some lights. We first asceoiJed the IP'icsent abiwt 
' half a league on the Muggemhrf side, and dieir 
crossed it at the mills of Jiinfifort. We foond the 
valley very narrow along part, of this road ; yet fe 
river never a[iproaches the foot of the rocks on eitto 



mAe, but occupies the middle of tlie inferyal, wher« 

It is bordered with meadows. After this, the upper 

Starts of both sides retreat ; but therfe is below thcai 

M kind of terrace, extending nearly to the river, end 

WMmed by masses which have sunk to a certain depth. 

SThese sides have everywhere the appearance of ruins; 

nd they again advance towards each other at the 

Kjint where the mills are placed. We here crossed 

iiver to the left bank, and came, a little above, to the 

toening of a combe, up which lay our way to the 

Toeim, where we arrived after an ascent of about 

ilf an hour. 

660. The entrance of this cavern, at first narrow, 

I under a large rock ; but the passage soon opens 

into a wide space, divided into several cells, appa- 

itntly produced in part by the decomposition of the 

me-stone, which is here mixed with a great deal of 

wd, and is liable to the action of the exterior air ; 

iyond this, everything is incrusted with stalactites, 

ielow, above, and on the sides. Here it may easily 

I judged that these caverns have originated in the 

|«ause to which I have ascribed all cavities of this 

^nd; namely, a more considerable subsidence of 

be inferior strata than of the superior; for, in the 

Bterval thus produced between them, some large 

Basses detached from the latter are found in a nearly 

&iertical position. A crevice opening at the foot of 

HBie of these masses, we descended, by a ladder 

:libout 20 feet long, into one of the lower caves, being 

I ^at where the bones had been accumulated in the 

8 3, greatest 
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greatest abundance. This crevice bad fonnerljbeea ' 
dmost wholly obstructed by stalactites, which it had 
been necessary to cut away in onler to widen the 
passage ; and it is evident, from certain signs, that 
there are some fissures of this kind which have been 
completely closed up in the same manner. The 
Inspector informed me, that, when tiiis coot was 
first entered, the bmes were not all covered with 
stalactites; so that it had been possible, without 
much difficulty, to obtain a great quantity of them 
very well preserved, among which were eatire heads, 
and many other boties characteristic of the species of 
animal : but that the increase of the stalactites since 
that time had now rendered it veiy difficult to take 
out any bones without breaking them. It is beyond 
a doubt that these bones belong to the white bear of 
the north, though they difler in some respects' firom 
those of the same animal now living ; and similar 
differences are found in almost every species of quad- 
ruped, when the Jossil specimens are compared with 
the living,; as has been shewn, with much detail, by 
M. Cuvier. The case is the same with respect to 
^aarine^ Organized bodies ; but notwithstanding.this, 
the corresponding species may easily be known. . 

* • ■ . 

6G\. Another cave has been discovered Bere at a 
still lower level, by widening an aperture which the 
stalactites had nearly plosed. To reach this cave^ 
wc were obliged to creep backwards, about 26 fccli 
beneath a large mass of strata. This brought us into 
another space covered with stalactites; and it was 

here 
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here that the search for bones was at present carried 
,^ 4>Q i I saw fragments of them on the surface, and 
. the Inspector offered to have some taken up for me, 
^ which might easily have been done, as the stalactites 
were not yet become very hard ; but it would have 
. ^ietained me too long, since I had already seen as 
, much as I desired, and I had still a great journey to 
'., make, considering the lateness of the season. It is 
I in spaces of this kind that the stalactites^ when dug 
; ^rough, are found, in many places, to have been 
. formed on sea-sand* Having heard that these 
, caverns contained also other kinds of bones, I in-» 
. quired of the Inspector whether any were found 
here. He told me that, in the highest of the caves, 
there were some, though very few, belonging to car-- 
nivoruus animals ; a circumstance by no means in- 
consistent with my idea ; for these animals might 
have entered the cavern subsequently to the great 
revolution which gave birth to our present continents; 
while the bears followed the sea^ as it suddenly re- 
treated towards the north, in consequence of its 
subsidence to its present level. 

« 

661, a. The boneSy which are thus discovered in 
cavcjVJSiy must not be confounded with those imbedded 
in strata in various parts of the continents, as well 
^s in their large islands, such as Great Britain. 
Xhe animals to which the latter belonged, like the 
^getables whereof our coal bj^ds.hdiVQ been formed, 
were priginally on islands in the ancient sea, which, 
having sunk during some of the earlier catastrophes 

were 



vere covered with new strata by its waticrs; fitflhl 

terrestrial organic bodies contained in strata art 
found to be mingled with others of marine origio. 
These operations tooic place at a period precediog 
that at which, by the gradual infiltration of theses 
into the interior part of the globe, the caverns '^aA 
described were left above its level. Now during 
this earlier period, the changes undergone, as well by 
the liquid ot'the sea, as by the atmosphere, produced 
very great corresponding effects on organized beings, 
both marine and terrestrial ; many species became 
extinct, others experienced various changes, and 
.others could no longer live in our northern eiioiate^ 
where, from the cause explained in my Vth. Letttf 
to Prof filumenbach, §, IS, the temperature wsi 
very much altered. Such are the reasons of the 
great differences which M. Cuvier has discovered, in 
comparing the fossil bones found in the strata with 
those of the quadrupeds that now exist; difierences 
of which an account may be seen in Mr. Parkinsons 
taJuablc work, entitled Organic Remains of a former 
IForld. In this work, Mr. Parkinson describes <nes\ 
numbers oi marine bodies, which have been found in 
different strata, and many terrestrial vecetabks, 
■which are contained in those covering beds of coai, 
and have no analogues among the existing species; 
■while, at the same time, tlie strata beneath ihe 
coal-beds contain the remains of marine animals. 
The latter, as well as the terrestrial animals^ con- 
tinued to suffer changes, till the epoch of that revo- 
lution on the globe which gave hi/th to our conti- 



ibents ; arid in my Lettres sur VHlsloire de la Tcrrt 
b? de fHomine, I gave a particular instance of this 
lit a iea-sheil found in the clifts at flaf'it'ic.h on tlic 
bDaKt of £ssed: In tliese Clifts, tliert is a straturtt 
iBimrtaining a vast abundance of marine sfiellt,^ and 
^dng tlif! rest, one ^liiih. in that work, I called a 
^c'citUim, as it has been tentlcd by eoRie conutiolo* 
rgists; but LixNECS has placed it aniong tile mttWcw, 

I^l^viiig it the name of murcx contrariiu, because \Xi 
Wtriutions arc in &. contrai-y direction to those of all 
^bc other sliclis of the same genus, and even of a 
^murcy, now lifring in the neij»hbooring sea, which 
[•Jiierfectly resembles in locrti tlii» fosail species,- the 
t«bdve circumstance only excepted. Now ti^ls re-, 
hnarfeable ahetl, which Is very well preserved among 
wietrthehs contained in the same straiiim, \t lio lotigcr 
Wnoien to exist in any sea. 

601, b. This is one of the proofs «!iich I have 
'given in my foruier works of the changes that con- 
^intjeil to take place in the organiztd beinss on our 
^gWrc, till tiic very inoinerit of the birth of our coo>- 
':tinCnt9 ; now as it was to\rard3 the latter end of th* 
^veriod of these change* tliat the cieverns, «-hich I 
faarc tlerC described, fefibrdwl a retreiit to the irhttc 
iturs, wbosc fi/flics are now accumulated in them in 
iuchabiittdiince, tlie?e bmjex, as I have said abovey 
■differ, iti some rcspecB, frOm those of the livinw 
(fpeCiefi ; while the bmks of the airnivorms iinimats, 
-who did not enter these SuhterrShean abodes, unti! 
after the great rcvoluiion tliilt reduced bur gMbe to 
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the state in which it has ever since remained, have 
been found by M. Cuvier to agree with those of 
animals stift existing in warmer cliiimtes ; and it is 
therefore probable that it may have been the chaagt 
of temperature which induced the latter quadrupeds 
to descend liom the higher grounds inhabited bj 
them antecedently to this epoch, and seek shelter, 
from the cold of the 6rst succeeding winters, in these 
caverns, wherein they afterwards perished. It \i, 
however, manifest, from the rapid progress of tlio 
stalactites, that the bones here covered with them 
could not have been accumulated at a period so r& 
mote as that at which other fossil bones were imbed- 
ded in strata ; for all the strata having certainly 
been formed beneath the waters of the sea, a great 
length of time must have been required for their pro- 
duction subsequently to the submersion of the islandi 
which those terrestrial animals inhabited while 
alive. — But it is now time to return to my journey. 

662- The rain had ceased, when we came out of 
the casern, and the clouds being dissipated, the sua 
illuminated the basin of which this spot commands a 
view : its circumference has a most dreary appear- 
ance, for the fiides rise pcecipitoualy, and the firs C4ii 
scarcely find any space to grow on them amidst the 
projecting rocks : ibe river winds through the ridi 
meadows covering its bottom, and is seen to turn two 
wheels, one of which raises the water, by buckets, 
into a canal that leads it to a village, anti the other 
works a mill. Before 1 quitted this spot, the Ina{M» 
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tor shewed me the situation of tlie other cavern in 
which bones had been found ; it is at some distance 
from the former, but on the same side of the river, 
and at the same height ; it is called Alockas-hohlt : 
there is also a third on this side, which is named 
XeiizdarJ'-hohle ; but it is at a lower level, and con- 
tains no bones, 

663. Having returned to the 11 fi/ggendoi^ si^e of 
the river. I observed on its bed a phenomenon which 
I had not stopped to examine before, on account of 
the rain ; but it had attracted my attention the pre- 
ceding evening, in my way from Slreitherg: this is 
a soil of tofus, sufficiently thick and hard to serve 
for building stone : it has been cut away on the 
bed of some of the brooks, but it extends over the 
"whole of that of the river. Ihis is, in the first 
place, an evident proof tliat these streams aie not 
employed in deepening their beds ; but besides, it 
is one of the facts which I have adduced against the 
supposed peremptory argument in the Huttonian 
theory, in favour of one of its di-^inctive hypotheses, 
that our strata have been iiii/uratcd by an internal 
heat; this argument consists in the assertion that 
no materials lalling dimnit^d to the bottom of the 
water, can be consulideited there any otherwise- than 
by a great heat. Here, in the waters of the brooks 
which flow down these catcarcons slopes, and diffuse 
themselves in the river, calcareous particles are held 
in dissolution by certain other ingredients ; and the 
latter being dissipated under the form of an expansible 
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Jl^id, the crt/ca;w«5 particles, which ftre thdsprefeipk 
latcd, are consolidaltd in a stratum oii the bed iAtu 
BtveaiH. Iti tiic Same peneral manntr have been iiwda 
successively the precipitations of every separate kind 
of substance ohservable in our strata ; Biui whether 
these have been calcareous, ^luirtzeous, arf^Ulaceoi», 
or compound, their tbraiation into soft atstdity alri^ 
to has been determined by particular circumstances. 

664. The seven caverns on the rigiit bafik w* rfl 
at a loivtr level than that which 1 lirst visited, Mi 
consequently lliey contain no bones : tlley lie iB 
various parts of the skirts of the bills betwte 
Slreitherg and iMuggendorf. The nearest of these, 
called Roseumullfrs-hohle, was tiiat which the Ifr 
spector advised nie to go to see ; for had it been (be 
most distant, it would well have merited the prefer 
ence, on account of the peculiar beauty of its stalad- 
tiles. We ascended to it by a deep cleft leadiojflo 
a point at which some large projcctinif rocks ri« 
above their slopes of rubbish. We followed it Tfmi 
path up to the foot of one of tlicse rucks, arid de> 
scended hi'liiiid it to anotlier, which was uurrounM 
with a rail ; a very necessary precaution, ita sumlBit 
being narrow, and its sides pi:ecipitou3. Here, B 
email opening having appeared between two nmsses 
of rock which leaned against each other, it bad been 
widened, in order to see what lay beyond it ; but 
when the beauty of the cavern within had been die- 
covered, it was thouglit to deserve every precautitHi 
V, hich could he tiiken to secure it agaiii&t the attach 

of 




•f indiscreet visitors. This entrance was therefore 
closed by a door with a lock, and the Inspector only 
,' Is trusted witli a key. 

} 665. Immediately wjtfiiii this entrance, ve de- 
j, ficcnded a ladder with 36 steps, which is fixed in a 

ilai'ge fissure in the rock. A man had gone down 
before us to illuminate the cavern ; and when I 
reached the bottom of the ladder, I was greatly 
' struck with the scene rvhich suddenly presented itself, 
I and of which I cannot give a more correct geileral 
; idea, than by comparing it to the inside of a gothic 
cathedral in ruins. It was illuminated chiefly bj a 
i high pole, on which were ri\ed many hoops one aliove 
i another, each bearing lights, and which was placed in 
, an open space between Ihestatactites; but besides this, 
■ * great numbers of candles were placed on small sta- 
I lactitical cohnnns, which, from their situation, looked 
] like the high candlesticks on altars. 

1666. This resemblance to a gothic cathedral h 
produced, in the first place, by the salient angles of 
those pieces of the sij'ata, which, happening to have 
been divided, stopped each other in their fall, and 
consequently did not entirely fullow the subsidence 
of the lower part ; and the whole bottom of the 
cievcrn was covered with largo fragments of differ- 
ent forms, detached by the coUiiiion of these masses. 
Such was the ground on which the stalactites were 
formed, not only on the floor of the cavern, but in all 
tbe attiaosilies of the sides, and against every part of 

tlie 



S04 

the roof* J have seen an engraving of this cavern, 
which may serve to recall it to the recollection of 
those who have visited it ; but, as will soon appear, 
no true idea of it can possibly be given by any draw- 
ing; to convey such an idea by a simple descripdon 
is equally impossible; hut I will at least explain 
the principal causes of these astonishing phenomena. 

667' In the wider spaces of the vault, the wat^, 
trickling over the projecting parts of the pieces thlw 
resting against each other, and dropping from tbeif 
edges, has covered them with stalactites, which have 
been so much prolonged as to form draperies, follbw- 
iog the outlines of each piece The water, falling 
only in drops at equal distances, produces first 8i 
firinge of stalactites^ continuing to increase in lengthy 
while its interstices are gradually filled up above: 
ft-om this operation result the draperies, which' ac- 
quire the greatest length in the parts where most 
water arrives, and tiius appear as if regularly fes- 
tooned, and fastened up by strings in the intervals. 
The drops which form the fringes are not, in general, 
large enough to fall, but, as their water evaporates, 
a tube is produced by the adhesion of the calcareous 
matter wherewith it had been impregnated. Drops 
however fall in some places, where the water arrive? 
in greater abundance ; and there, besides the sta* 
lactite which descends from the point w^hence these 
drops distil, an ascending one is formed immediately 
below it : in many parts, these two stalactites have 
met, and appear to support the arches of the vault; 

which 



which increases the resemblance to a gothic church* 
Those who have seen chapels belonging to orders of 
knighthood^ adorned with the banners of the knights^ 
may figure to themselves one of the beauties of tbd 
rodf of this cavern ; where, from some parts of the 
vault, depend undulated stalactites which are through^ 
out of the same thickness^ but, their formation having 
begun from an edge with many flexures, their lower 
part hangs in large folds : these also are bordered 
with fringe^s, and several of them, at their inferior 
angles, have a kind of tufts, formed by.several drops 
which have met at these points, after trickling down 
the edges. Lastly, some stalactites, having been at 
first prolonged in many united tubes, have separated 
a,t the bottom, and the drops accumulating and eva* 
porating all around them, various kinds of associa« 
tions, have thus been produced, some of which re- 
semble church lamps suspended from the roof, and 
others ' are like the work baas of some ladies who 
carry such appendages only for form's sake, the 
emptiness of the bags being shewn by their deep 
folds. • 

■•.-.• 
668. But the circumstance which chiefly contri- 
butes to the beauty of all these various objects is 
that the stalactites are here semi-transparent. Xn 
the sides of the cavern are recesses adorned in the 
most elegant manner with fringed curtains hanging 
from above, which are intersected so regularly as to 
have the appearance of being festooned with cords ; 
and by the drops distilling from them is formed on 

the 
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the lower part of these openings a kind of tissn^ 
fringed also, and resembling the usual decoration! 
of seats of honour at public places. The Inspector 
carried a candle at the end of a pole, by which, when 
it was introduced into one of these niches, the sem'h 
transparent curtain, with its various folds, wa* 
shewn to great advantage ; the whole of the interior 
part of the niche beinj; adorned with small columm 
which terminate above i n arches, as in the chapela of 
cathedrals. When the curtains are thus viewed witll 
the light behind them, it plainly appears that the 
, fringes are the rudiments of the drapa-ics ; they are 
I at first disposed tike the quills in a bird's wing, close 
. to each other, and nearly of the same length, each 
j havinu a drop of water at its extremity ; but a lamina 
of water flows over their surface, and the calcnreou) 
, matter left by its evaporation serves, as I may say, 
[ "to solder together the upper part of these stnali 
tubes, which continue to increase in length below, 
while, at the same time the statactitical lamina be- 
comes thicker. I have mentioned that the bottom of 
the cavern is covered witii large fragments of rock 
heaped on each other, in some places to such a 
height, that, by ascending on them, it is very nearly 
possible to reach the roof; but all these masses arc 
hicrusted with stalactites, and their original forms 
are concealed under others, M'hich are very pictaf- 
esquc. There are some projections in the roof 
whence the water drops on others at the bottom im- 
mediately under them ; and on several of the 
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the statacijites have formed a kind of fringed 
coeliiom, which are really very extraordinary. 

These stalactites have likewise the property of 
h^a^ gomraus when either their laminae or their 
takei afe struck : the Inspector went up to a spot 
which was surrounded with them ; he knew the 
tones of the different parts, and striking them widi 
sticks, like a staccato, he produced a kind of 
Eiusic, which, in that cavity, where the -sounds 
were reverberated, had a very singular effect. 

670. I have not found it possible to give more 
tiiari a veiy imperfect idea of the singular beauty of 
tiiis cavern; but my principal aim has been to de- 
scribe the progress of the operations which are here 
visibly carried on ; because this progress affords a 
more exact determination of the tkronoineter fur- 
nished by the different kinds oi stalactites. Here 
we see, as it were, a weaver at his loom, ^vhere he 
is still continuing to weave the hangings with which 
so many parts of this cavern are already decorated : 
he could not have begun his task until after the 
retreat of the sea from his work-shop ; neither cats 
he have been thus employed during any very great 
pumber of a^s, since he has not yet been able to 
extend his web over the whole of the cavity in which 
he is at work. 

671- Having returned from hence to Muggendorf^ 
where I found 4Eny carriage, I set out from that 

« 
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place at a quarter past 1 1 ; and as I wi&hed to reacdl 
Boi/retith in the evening, I took the shortest road, 
whicli is by JFrnclieiifdh and Truppach. Part of 
this road is very pleasant, as it abounds in picturesque 
beauties; at the same time it is capable of afford- 
ing much instruction to those who may wish to fom 
some acquaintance with the moDuments which en- 
able us to carry back to remote periods our re- 
searches into the physical events that have happened 
.on our globe : for this tract exhibits a great variety 
of these monuments of diflerent classes ; and since 
it is only by the repetition of details, in poany va- 

' jious places, that general phenomena can with any 
certainty be determined, 1 shall not omit the de- 

I ^ription of those which I observed along this road. 

672. The iVieseiil, in its way to Muggen^rft 

makes a [jreat bend in its course round a niountaio, 

over wliich I passed, ascending it by the cleft 

whence I had just returned ; the path leading to 

Rosenmullers-hohie being on the left of the road. 

Proceeding now along the side of the cleft, I saw At 

I its bottom a line of bare gravel, shening the trade 

[■of the rain water when very abundant ; no water 

f was as yet collected here, though there had been 

Pfain this morning and' the preceding days. The 

I borders of this track, as well as the slopes on the 

[sides, wtre covered with grass, which had spread 

f «ven over the scattered blocks; thus this cleft could 

not be supposed to have been the work of tbe 

waters, even if the cavern within had not shewn that 
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Vbt tatdSiirbphes df the strata tnight furnish a fult 
tikpUnatbn of the extefior forms of the mbuntaiii. 

673. This cleft, towards the higher extremity, is 
divided into three branches, in each of which the 
dii^tance between the sides is so sihall, that the 
iiopei of their rubbish ineet af the bottom. Here I 
iai¥ an operation going on^ whereof the effects ^r6 
more eonsidet^ble in the larn;e Chaiiis^ of mouhtains 
pjafticiilarly described in my first Travels ; but as 
fhese efifects are here of the same nature, as they 
are geridral in ait similar situations, and as they are' 
fthiong thos^ which are most commonly seen in 
SToiple hills, I shall tepeat the description of them 
iii this place. Daring abundant rains or thavts of 
snow, the stfeflms formed in the three t)ranche9 0/ 
fhe cleft, which unite at this point, attack the slopes 
of rubbishy and carry down the gravel along their* 
course ; hence it is that^ its 1 have said above, theh* 
track may be followed in dry seasons. The base 
of these 5/ope^ being Sapped iri this manrrft-, they 
.eannot be fixed by vegetation, because their whole 
surface ^des downwaifd, whe'dever it is pet^etraited 
triih water. Yet if is evident what must at last bo • 
the tertitTfiation of these etfe^s, which indeed, irt 
fnany places, are ^rt^eady'terltlinated : they can only 
Continiie utttil th6 higher rocks, v^hence alt thisrub-^ 
bish falls, shall have retreated so far back, in con- 
sequ^ce of their continual degradation, a$ that the 
slopes^ no longer tneethig at bottcift^ shall leave be- 
tween theln an open space of a certain breadth j 
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then, wlicn a torrent stmll be formed, it will IiaM 
room tu [ias!« without attuckin<; the slopes, and they 
will soon be ovLTspruad with vegetation. 

674. On anivini; at the top of this promontorj 
iiromid which tlic IVttscni bends, the nature of tlie 
I catastrophes that have here taken place may easily 
be seen, 'J'be whc^c of this branch of the lull mh- 
tided in great disorder, at the epoch of the greater 
subsidence: which produced the vvinding vaUeifiAi\ii 
river. The middle part of the promontory, ex- 
hibiting a mere chaos of disunited uiasses, is luuer 
i^Aa its edge:i, on which rise pyramidal rocks, in- 
termingled with Brs. I descended from it by a lai'^« 
combe, uniting, in the lower part, with two otlicr^, 
whence issue streams that fall into the /Vii'iiiU. 
fitter having crossed these streams, 1 followed the 
diiection of the valley, ascendinjf the courbe of tlie 
river ou iia lelt bank. 

• ■ 675, At this point begins the picturesque scener) 
which I nientiontd above, and which is continually 
changing all the way to JVdnchenJeld ; its beauty 
arising from the openings, contractions, and various 
windings of the valley. tVom its sides studded with 
roi:ks and adorned with firs, and from the meanders 
ol tlie river through the meadows covering its liot- 
.tum. I must here anticipate a cn'cuin:3tance which 
\ observed above iyeischenfclit : the scenery there it 
more monotonous, because the valley is wideDcd 
hy the retifat of its sides to a considerable distance. 
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l^ow tills is esaclly the contrary of wliat Mould be 
the case if the valley had been excavated by the 
river; for in this wide part, the stream is much 
less considerable than it becomes \o\rt\ down be- 
tiveen Stveitberg and MuggendmJ', wliere, liowever, 
the -calley is niucli narrower. Thus every thing io-' 
dicates that this 'vulley is an original channel, pro- 
duced by the catastrophes of the strata before the 
river began to flow, tliat is to say, before the birth 
of the continents; which will appear more and 
more evidently, and in the first place from the fol- 
lowing circumstance. 

67Q- No doubt can be entertained respecting the 
origin of the strata of these hills, since they con- 
tain maritic budies, and must therefore have been 
fenocd in a conliiinous manner on the bed of the 
ancient sea, wliich must liave remained nearly Ao- 
rizofital during their accumulation ; however at pre- 
sent they are all broken and partially sunken, their 
leparated parts having under;;one angular move- 
ments'. This may be judged from the surface, as it 
is every where interspersed with rocks rising above 
the loose soil ; hut more especially from the state of 
the sides of the valley, which is manilestiy the re- 
sult of the most considerable fractures, attended 
with the greatest subsidence. It is \wve easy fo * 
perceive, from the exterior appearance of the straff, 
that caverns, like those which have been discovered 
fit Muggendorf, may probably exist within; it is 
even to caverns of this nature that we raust ascribe 
F f^ several 
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Several suddeii subsidences of some parts of tfas lai^ 
face, which have tnken place hi our cootinents 4n9 
their hirth, cspociiiliy in countries consisting of ^uiw» 
slorie and sandstone ; as I shewed, in my iint 
'Travels, by many examples in the countries of Han- 
■ ever and Pyrmont, 



677- The interior stale of tlie hills is manifested 
by another plienomenon ; namely, that no springt 
appear here : wells have even been sunk in the hope 
of finding some, for the use of villages, and of 
houses scattered on the slopes of the hills ; but none 
have been found ; tor the whole mass of the hills is 
completely shattered with vertical fissures, tbrot^h 
which, as through a sieve, the rain-waters pass di- 
rectly down to the level of the river or one of its 
branches, instead of flowing between the strata^ ull 
some section on the side of a valley affords them 
an issue; tJiat being the manner in which spriwg* 
arc manifested on the slopes. For this reasoQ, all 
alona; tlie /flcsent theie are wheels with buckets, for 
the purpose of supplying the villages with water: 
these buckets pour the water into a high wooden 
tiough, which leads it into a canal cut along the 
slope of the.hills. 

678. Id the valley itself, and on its sides, tiatn 
are phenomena still fai'ther characteristic of its pro* 
duction by subsidence. In some of tiic upper parts 
«f the sides I observed cavities of the same naturfi 
8s those which are called Les Voutes in the Ptt'tt 
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Salhve near Geneve, where "M. de Saussure consi- 
" tiered theni ■&% furrows formed by the debacle, or 
curreni of the sea when retreating from our conti- 
nents, as it flowetl along the side of the mountain; 
an idea which never could liave occurred to him, if 
he liad but attended to the circumstance that these 
pretended furrows rise considerably in the very di- 
"rectionin which the current must h^^ve descended. 

' Bat this is only a particular effect of the catastrophes 
of the strata observable in tlie upper part of the 
sides of many vallies, and evidently resulting, iii 
this of the fViesent, from the same cause, which, as 
I have already explained, has produced the cavenis 
within; nd.vMi\^, fissures, not passing directly through 
all the strata ; whence it has happened, that, during 
tlie general subsidence of the mass, .some of tbo 
upper parts, being supported laterally, have not en- 
tirely followed the lower in their descent, and tlie 
vacancies now constituting caverns have been left 
between them. It is where tliis has taken place on 
the sides of vallies or of plains that the plHinomenon 
now under our consideration has been produced; 
■for when, during the subsidences hy which these 
vallies and plains have been formed in the front of 
iarge Jr act u7-es, a solid mass of strata has hap* 
pened to lie immediately above another that has been 
divided by a vertical Jissure, one of the separated 
pieces of the latter having totally subsided, has, in 
some places, left the upper mass projecting like the 

■" roof of a shed, in a line either horizontal or in- 
clniedy according to the position which tlie catas- 
trophe 
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trophe has occasioned it to assume, llie direction 
of Les Vatitcs in the Petit SaUxe b very much 
inclined ; but this is less the case in tbese cavitb 
on the sides of the valley of the fFiesenf. To the 
above phenomena is very frequently added another, 
affording an additional proof of the nature of this 
catastrophe ; I mean inasses of strata which have 
fallen forwards, but which having been retained at 
a certain height by obstacles belo\V| have remained, 
nearly in a vertical position, along the abrupt fide. 
I had seen this on the Petit SaUve^ and I again 
observed it in the valley which I aoi now ^^ 
icribiag- 

679' I have said that the whole bottom of thk 
Talley is covered with meadows, it having beeo 
levelled with the first materials which the ntio- 
waters brought down from the hills ; but the river 
has not now for a long time deposited here any- 
thing more than sand. Some vestiges of the ori- 
ginal unevenncss of this bottom are still to be found 
in tlic small ponds and marshy spaces wbiqh here 
and there occur in it, and which, in all the vallies 
where they are seen, afford the same immediate 
proof as lakes that these vallies have not been eX' 
cavated by the waters that flow in them ; for waters 
cannot form any hollozcs on their bed, but on the 
contrary, are continually bringing down materials to 
611 them up^ and hence these same pbenomeni 
likewise concur in proving the small antiquity 6f 
gur continents j for, in the course of a very grei^t 

number 
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number of ages, all cavities of this nature must ne- 
cessarily have been tilled up. iJy readers must 
have patience »*itli these repetitions; tor it is only 
by multiplied examples of clironotneters of every 
kind, under different circumstances, that tliis whole 
class of phenomena cun be demonstrated to depend, 
uot un local tireiujistances, but on the cause «hich 
has been assigned, und is coiunion to all tiic cases. 

680. After many windings in this valley, where 
one cheerful lajidscape ivas continually sacceeding- 
anotlier, I came to a point wliich at lirst uppcared 
a cui-desac, the last of these landscapes being 
closed by an object in itself extremsiy picturesque,, 
this was a targe rock, advancing from the left bank, 
and crowned with an ancient castle, which, as I wa*' 
told, is called Jiamcck, and belongs to Count VoK. 
ScHONEBERG. The voad turns round this rocii, and 
beyond it, the valley assumes a very ditierent ap- 
pearance: the upper part of its sides is stiti beset 
with rocks, and tiiere are also many on the slopes; 
but tlie slopes themselves are more gradual, and are 
everywhere grassy : the rofJta, indeed, are still 
crumbling down, but their rubbish lies on the slopes, 
and is soon overspread with grass. As I pioceeded, 
I saw a slope at some distance to the left, a part 
of which appeared as if covered with mushrooms of" 
an extraordinary size; and knowing, that this must 
necessarily be a deception, I quitted my cliHise, and. 
■walked up to the spot, where I was much surprized 
at discovering the real nature of these mushrooma. 

There 
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There bad lieen here. too d\&TeBt strata adhering 
f>ne to the other, which had been broken in a sm* 
gular oianoer, leaving great numbers of smtiH rocks, 
nearly at equal distances, rising atov6 the uifcrior 
strata, which were covered with sand. Efteb of these 
small rqeks was composed of both the kind» of su« 
perioF strata ; the section of the air bad woro away 
ti)etr ans;les, producing however much the greatett 

effect on the lowermojKt stratum^ which had thu9 

' • • • 

acquired the appearance df* a * sFtieilk to the other; 
this stalk wa6 whitisky as it was still prolMibly suf<« 
&rmg decomposition ; but the uppermost mass, after 
^ing rounded, had been pvepspread with a blaekjsii 
^1033, which secured it from farther erosion; apd 
thus each of these little rocks had the form of a 
nuishroom, a foot or two, or evea more, in dia^ 
ni^ter. 

.^81. The valley, after several other inflexions, is 
at last terminated by two large clefts; and here thci 
cheerful beauties which had hitherto adorned il 
gave place to scenery of the wildest kiqd. These 
ctefts being simple fractures through the whole mass 
of the hills, the height of the hills is^ consequently 
t|iat of their sides, which, as I passed along, I saw 
to be studded with rocks and covered with firs as 
far as my eye could reach. The JViesent enters the 
valley through one of these clefts, and is joined by 
% l)rQuk which issues from the other. 

682. Herd 
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(^2. Here I quitted this river, and crossed a hill, 
• vhich led rae to another valley of a very different 
Appearance; for the hills tlat border it have no 
rocks except on their summits, and on both sides 
they descend in a gentle slope to its bottom^ which 
is very ivide and covered with meadows, wberein 
vinds a river called, as I was told, the Bruckbach, 
This river is composed of the united waters of the 
^mrious branches of the valley, vi hich likewise havo 
vieadous an their bottom. Here begins a causeway; 
end I was surprized to see it covered with fragments 
tf Ume-stone, though, on the heights, the trees be- 
tween the rocks were pines, which in this country, 
laa I have said, indicate strata of mnd-sttme; atKl 
ki fact I saw those strata in some deep clefts. On 
inquiry, . I found that this lime-^tme bad been 
iMPOugbt from a neighbouring eminence; ,a farther 
example of the subversion of the whole mass of 
' these hills> by which strata^ originally situated one 
oa another, have been brought to the same leveU 

: 683. I arrived at Tntf^ach at three quarters 
after two ; and when the horses were rested, I re- 
sufloed my journey towards Bayreuth. A Large 
tract of meadowd winds between hills from the 
former of these towns to the basin wherein the latter 
is situated ; but, instead of following this tract, I 
crossed the ridge of hills composed of istrata of 
sand'Stoue, over which I had passed in' a contrary 
direction in my way to Sampardt; and proceeding 
j^ong the same road wheeee I had turned off to go 

tq 




to that plaCc, wliicli now lay on my left, I arrived 
at Bayreuih at tbree qoarteia aitcr live. 

fi84. I was glad to have it in my power, this same 
evening, to pay my respects to Baran Von Har- 
denberg, from whom, and from AC. Von Ainiti, 
nephew to the Minifter at Berlin, 1 obtained all the 
directions and recommendations for whicli I might 
have occasion in the remainder of my journey. 
The Baron had even the kindness to give me a small 
topographical map drawn by M. Humboldt, who 
was then engaged in the great voyage which has 
Afforded the world so much int'ormation respecting 
tbe southern parts of America; this map proved 
extremely useful to me. It was settled that I should 
send on my chaise, by the usual road, to Alex- 
ander s-bade, a bathing place situated in that part of 
Fkhldberg which borders on Bohemia; and tliat I 
should hire a horse for my excursion in the moun* 
tains, with a guide, to shew me the road, and Xfiut 
care of my horse in those parts where I might to 
obliged to walk, until I should obtain the assistance 
of some persons well acquainted with these moun* 
tains, to whom M. ToRUEsi, Director of the Office 
of Revenue, had written the day before, requesting 
them to direct me. 

Sept. }6th. I had intended to set out very early 
this morning; but it had rained the whole night, 
and was still raining, llosvever, as it held up about 
10 o'clock, 1 determined to begin my journey, tliough 

there 
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there was^ little appearance that tlie weather would 
be fine. 

. 685. Wlien from the hills between Hof and JBer- 
mck I had viewed on my left the chain of the Fich-^ 
ielbergf it had appeared as if the cultivated grounds 
rose up to the fir-woods which covered the summib^/ 
of those mountains ; but this was an illusion, as I 
more evidently saw, now that I was going directly 
towards to the latter, the former being separated from 
them by several longitudinal vallies. On setting out 
at present from Bayreuth^ the valley of Berneck 
remained on my left, and the first part of my rqad 
lay over strata of mnd-stotiey with pines^n the sum- 
mit of the hills. I then came to a cultivated soil, 
consisting of rubbish of lime-stom^ the strata of 
which^ wherever they could be seen, inclined in- 
wards, presenting their sections at the surface; ia 
.these, among other shells, I saw some cornua am^ 
monis* The same strata^ with various inflexions, 
prevailed as far as the highest part of this ridge of 
bills, where it is abruptly cut down towards a valr 
ley, on the rapid slope of which I saw some roclgi 
of sand-stone in great disorder. This is a confirma* . 
tion, of the cause that I have already assigned to tiie 
alternations of these two classes of strata at thp 
same level : the Ihne-stone was originally covered by 
the sandstone; but, during the subsidences which 
produced this valley and that of Bertieck, the an- 
gular motions pf the masses of the former, in those 
part§ where they now are found at the highest levels 

caused 





caused the strata of the sand-stone to slide dotra-J 
wards on both tlicir sides. A new effect \ 
motions wili appear in the sequel. 

686. My road lay through U'cyderiberg, a 
situated in this valley, which separates the hills 
from the chain of the Fichfelberg, and affords a pu- 
sage to llie Rolhe Maj/n, or Red Mayn ; so called, 
because, when it overflows, it attacks the foot of 
some hills, the loose soil of which, being mixed wilh 
red clay, imparts that colour to its water. Tib 
river, proceeding from the high grounds of tbe 
Fichtelberg, and here, inconsiderable in size, ki 
formed in this valley, vvhere the bottom and the 
slopes on the sides consist entirely of slony vubbisti, 
the chronometer common to all similar situations ; for 
having cleared its bed through this rubbish along tlie 
foot of a hill on which JVeydtnbcrg stands, and find- 
ing an open space on its right bank, it has spread 
over the latter a great quantity of these malerids, 
having reduced into a* cliff" the side of the hill of 
which it has attacked the foot. I ascended the course 
of the river, as far as the beginning of the difft ill 
order to observe the progress of the operation. 
From this spot, prolonging with my eye the rapid 

, slope of the ^lill to the point where this imaginary 
line met the horizontal ground on the opposite bank, 
I saw exactly how much of this slope must have 

■ been washed away, to form the cliff'; but the river, 
having thus straitened its course, has for some time 
ceased to beat against the point first attacked, which 



vas the lowest, and which, being softened into a 
■lope, I now saw covered with grass. The rest of 
the cliff was approaching to the same State in its 
lower parts; but in the higher, more time must be 
required to produce a similar effect; because the 
pieterials detached from thein are carried away by 
the river when it overflows. Here, therefore, the 
ciiff" must retire, in consequence of its continual 
abrasion, lliat its own largest matei'ials may form 
at its foot a beach, which may keep the river at a 
.distance from it. I observed tLe beginning of this 
.beach, consisting of the rubbish of the stoii^ strata 
of the hill intermixed with that of the soft ; the sec- 
tions of both appear in the clilf, and shew the ca- 
tastrophes which they have all undergone : on look- 
ing towards the cliff, I saw these strata descend 
from left to right; and they also incline inwards. 

687. This beach is already of sufficient height to 
be walked on when the river is not too full; I fol- 
lowed it down the course oAthe stream, till I came 
to a deep cleft wherein flows a brook arriving to join 
the Mayn, above the part of ihe cUff l^bind which 
Jies the slope whereon JP'eydenberg is situated. On 
entering this cltft, 1 found that its sides, originally 
Abrupt, were now reduced into rcguLar slopes and 
covered with grass ; soihattiiey.no longer suffered 
-any demolition. The Mayn, being met at right 
angles by the stream flowing in the cleft, has been, 
so far repelled by it as to pass now at some distance! 
fxam the foot of the reinairting part of the exterior' 
4 cliff, 



cljff, which is consequently softened into a slope, 

and overspread w itii grass ; and as the church stands 

^ at the top of the hill, a flight of stone steps has 

' been made to it up the slope ; it is difficult to ascend 
these steps, for they are very narrow. Higher up, 
the water of tlie river is received in a canal, and 
led to supply some mills near the opening of tbe 

, cleft; and between the canal and the foot of the 
slope there is a road, along which I saw entrancn 
to some cellars hollowed out by tbe inhabitants in 
the mass of the hill. 

C88. On viewing here this branch of the Map 
below its issue from the vallics of tiie preat moun- 
tains, it cannot possibly be supposed to have brou^l 
, with it any stones from thence; for all the stones 
which are found on this part of its bed are o( the 
same nature with those that fonn, as well the slopes 
descending towards the valley, as the soil of tSe 
valley itself; the river, in clearing its course, baS 
spread these stones, in some places, over the bot- 
tom of the valley, in others, along its slopes; sod 
now, its bed being nearly fixed, it carries witii it 
nothing, duruig its inundations, in addition to the 
■ sand, except the minute gravel which, at such times, 
it still detaciies from some parts of the foot of tbe 
hills. 

689- Returning to JVeydenberg at about two 

Vclock, I found there M. Killinguer, Inspector 

of the Itlincs, who, in consequence of a letter from 

M. Tor. 




W. Tonicai, had been so good as to come thus far 
to meet me, in order to conduct me himself to 
Goldcromch, tiie place of bis residence, from which 
■ve were to set out the next day on our excursion to 
tbe interior part of the mountains. The first part 
of our road was down ihc course of the Alayn, 
i^long tlie side of tbe iiills whence I had descended 
^to tliis valley ; and we came to a space where tlie 
■bed of the river was covered with blocks of quartz 
and of grey uache, between which it foamed : it had 
certainly not hiouj^hl these blocks down to this spot, 
for I had seen none in tlie upper part of its course ; 
neither had they fallen from tlie sides of the valley, 
because liieic tlie stiata are of limestone or sand- 
al one ; they could only, therefore, have been thrown 
out from within, during the subsidence which pro- 
iiuced the valley ; and it may soon be judged that 
this could not have been the operation of a single 
catastropht. 

€flO. We crossed the 'Muyn in the part where 
these blocks lay; for M. Killingiicr did not take me 
to Goldcranach by the direct road, because he 
wished to shew me a singular phenomi-non. Wa 
followed for .soine time the left bank of the river, 
mid then, crossing back to its right bank, we as- 
cended tlie side of tlie valley opposite to that on 
which I had at first descended into it. Here 
nothing but rubbish appeared on tbe surface of the 
slope; but it having been judged from some exter- 
nal iudications that gypsum lay beneath, the rub- 
bish 



bish had been dug throuch, and strata of gypsum 
being discovered, they had been ^^orked for some 
time, alter cleariiifj it away. But llie fartlier tbeM 
ttrata were foltowed towards the hill, the more did 
tlie rubbish increuee in thict^ness ; and lite e:tpen5S 
of removing it becoming at last too great, the ex-" 
pedient had been adopted of working tliem in tli6 
manner of- minca. For this purpose, a shdit hail 
been auuk here, and a canal opened to carry oS'tlK 
the water accumulating below the level of the sui* 
face. This mass of gypseous strata is of gfttt 
thickness, and is. found to lie on strata (^ Jtzwft' 
stone. 

691. Hence then may be determined by what suc- 
cession of catastrophes the f aWcy und the kliln wliiA 
border it acquired their present state wliile still od 
the bottom of the sea; for gravity, rumiuig wattfs^ 
and atmospherical actions, the causes acting en tfi« 
continent since its birth, have not produced ou it 
any other effects than such as 1 have altcftdy 
ascribed to them. The strata of gypsutn wert 
formed on those of sand-stone, after the httav 
which had covered the limestone, had sliddeft doM 
to a lower level, in consequence of a first tuM" 
tleiice and sabversion of the strata ; but th* viMe 
assemblage of these strata being afterwards brofcM 
by a new subsidence, a part of those of gypsum and 
of sand-stone passed below the level of the valh^ 
leaving their sections on the slope, where they bnt 
been discovered; and the violent shosks whieh w«t 
o«CBsioiied 
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OCcasidned by this last catastrophe covered thcf whole 
^ stirfage wit^a vast abundance of tlie rdbbisli of *^ii^ 
Unte-stone strata. Not one of the straia^ down to* 
le very lowest, is now ren^ning. it the l^vel at 
which It was originally forqied ; all of thern have 

Cmiore or less mbsided, as I have shelved before on 
ibrious occasions; andlfPwas during, the last great 
'-mubsidencey which formed the valley, that ^e masses 
of quartz and of ^0y zofckcy scattei-ed over a cer-». 
tliin space on the bed of the river, were expelled 
^y the expansibU Jluids frotg the interior part', of 
le gl(Ae. I ascended the tiill/gind' Aval ked some 
*way on its summif; it is rdhode^, an(jl cultivated qh 
a soil (jpnsisting of the rubbi§h of the sanie lime-' 
s^one \mc\\ cdmpdses the oppojsi'te bill, and contains 

marine bodies^ especially :ieor/t^a chnmcnli. ' 

•• • . • . • . • . 

698. H^ce we proceeded" to Goldcronach, where 
we arrived at three quai^ers after sevqn, and M. 
Killinguer was so good as to lodge tne at his house : 
he infoilncd me, amongst' other particu lairs relativQ 
to this place, that spme veins, of qudrtz containing 
grains of ^o/rfhad been followed h^re for -a very long 
period. He told me that, in the part ^'orked at 
present, these veins were very thin, and scarcely 
yielded sufficient profit' to* defray the expense ; but 
that, notwithstanding this, they were still followed, 
because, from docutfients carried back 600 years, 
they were known to have been at one time much 
thicker and richer, and it was therefore hoped that 
they might again improve. These veins, or small 
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lofids, are very numerous;, they idoifease and dt- 
nunish in size^ and as they are followed farther in 
the mountain, tbey are found to be variously ran^ 
fied in some parts, and to reunite in^jthers/ ^ 

Sept. 1 7th. At half past seven lo the rnqmii^ ; 
I set out with M. Killii\|Ei6r for the Ochsenrko^if 
(or Ox's heady) the second in height pf the grmUi^ 
summits of this chain, tha^ m^ lofty of ^bicl^ ai^ 
I have already said» is the Schnee-berg^ or Snow- 
mountain. . We preferjred tlie former eminence b{|^ 
cause it was t-he ocarett; for it had rained aj)^night4l 
and was stiU raining: and the ck>uds had a vei} 
threatening appearance. 

693. Our road towards this summit lay over . 
several ridges of schistose hills, the first of which, 
as I was told by M. Kitlinguer, is cro&sect by a vm 
of antimony y inclining so much as to form an angle 
of about 60® wiUi the horizon. These schistoK 
ridges rise one above another, and we . passed oyer 
that whicti contains .the aarifercm vtins. In fol- 
lowing these hills, I observed the schisti change 
from argillaceous to tnicdceoiiSy till at' last they were 
succeeded ' by gneiss ; and it is manifest that the 
ridges must have been produced by the angular mo- 
tions which have taken place .in these strata orir 
ginally formed one upon another, because wherever 
the strata are seen, on the summits, above the loose 
soily they present their upper section^ and its aspect 
shews that they incline considerably inwards. Thii 
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i loose soil is mixied with abundance of hlocksj some 
I of which belong to the inferior strata^ but others 
^ have DO connexion with them ; among tlie latter are 
■Mi>rae of ft stoqlp called in this country griin-stew, 
'- aod porphyric giiin-stein, of which I shall have oc- 
, casion to speak in the sequel. A rivulet, issuing 
i^^Hry clear from a high pecA-gy^oundj crosses tlie road, 
'fpd precipitates itself into a deep cleft ; I followed 
. it to the point of it# fall, and saw 'it rush down 
foan»ia^ amidst blocks: that it Jias not propelled 
hither is very certain, since it issues from a 
lall Me of peat ; and at the bottom of the cleft, 
I saw it flowing calmly in meadows : on the alope 
therefore, where it flows rapidly, its only ope- 
ration has beCn to wash away the loose soil from 
. between the blocks with which the whole surface of 
these hills is overspread. 

*■ 

694. As we were passing over these heights, M. 
Killinguer shewed me the Ochsm-hopfy on our left ; 
and|it seemed as if we might have gone directly 
thither, though we still had to cross several valjies, 
which separate the ridges of schistus and gneiss 
from the granitic chain. We first descended con- 
siderably towards the valley of JVarmen'Steinbachj 
which is very rich and in tillage, and in which flows 
Ihe Red Mayn; but before we arrived at its level, 
we entered a large cleft with its sides abrupt, though 
there is only a rivulet at its bottom : in the lower 
part of this cleft another opens, whence issues. ^ 
larger streanj ; and the two, uniting, flow together 

gl'SL oa 
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on a bed covered with blocks of various species ; 
which is not surprizing^ since they are disseminated 
over all these hills^ as well on their summits as oa 
wheir slopes. We here entered the valley of JVarmeih^\ 
steinbachy where these waters, with those of a third 
stream, tall into this branch of the Mayn ; a large 
space, which is in meadows, has been levelled by* 
them, below the point of their junction; but they' 
have nut filled up all the cavities in it, for I saw 
some' marshy parts covered with rubhes. The -Rftf 
Mayn is here very near the granitic chain in which , 
it rises ; yet there are no blocks of granite on fti 
bed, but only the same stones that are found in the 
neighbouring soils ; as is likewise the case on the ' 
beds of the other streams ' which arrive here to 
join it. 

693. Having passed over this horizontal space, 
we ascended a ridge of hills which borders the 
Mayn: these hills still belong to the schistose ridges, 
and are very favourable for shewing the state of Ac 
strata: the sections of the latter are evei'y where 
open to view on the road ; for these strata incline 
considerably inwards, and are covered with only 
a very small' quantity of loose soil; and as their 
direction obliquely cuts that of the ridge, their suc- 
cession appetirs on this summit, as distinctly as it is 
elsewhere observed in different ridges : so that, as 
we walked ofl, we passed over masses of strata^ (io 
German, /^7^€/z,^ successively of ditTereht species: 
the progression of all these species to gneiss was* 

here 
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here seen horizontally ; because,' id consequence of 
tbeir angular motions^ their relative level has b^en 
changed. There arc also blocks on the surface, 

ti.wij^h change as well as the strata; and this.ex- 

: .plains .the transition in those disseminated over the 
. preceding ridges, and covered with a loose soil, of 

l(Auch thickness, that the blocks contained in it can 
rairely be compared with the strata^ also inclined^ 

^ which lie beneath. I.t farthqr appears, from the 
thinness of the loose soil of the present ridge, com- 

1^ parative4y with that of the others preceding it, that 

Irthis soil has not been produced on the continent 
since* the retreat of tlie sea ; for all these ridges have 

^ been exposed to the action of the same exterior 
causes ; this soil, therefore, must have resulted .in 
greater or less abundance from the trituration of the 
masses of strata which took place during the catas* 
tropbes. 

696. On reaching the summit of this ridge of 
hilk^ we found it cultivated around a hamlet called 
Keyersbergy belonging to the Upper Palatinate. In 
tilling th^surface, where the loose soil is so thin^ it 
1)as been necessary to clear away the blocks^ which 

■ • * ' • 

are laid along the sides of the fields ; they are of 
granite^ while the strata beneath are of schistus and 
gneiss ; the Ochsen-kopf is here in view, but it can- 
not have been the source of these blocks ; being se-- 
parated from this ridge by a vale covered with 
meadows, through which no water passes but in 
rainy seasons. In this valc^ there are great quanti^ 

tics 
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veins of blatk iron ore ; these mavises triutttmSbubt- 
edly have belonged to a load^ but M. KiHiagiHsrlt^ 
me that tione such is externally known ; it probkllf 
sunk und^ the soil of the "oale^ during the aM- 
dence which produced this cavity, and of which trit 
<5f the effects vi^as the lexpulsion of its ii*agaietitt 
from within by the compressed expansiAk JbiiL 
There is here another villagie called KcyCtsherg^ te- 
longing to the country of Bayreuth. • • 

697 • Beiiig now at the foot of the Ochsen^uipf^ < 
we hired two men from the yiHagle, otie to taice catt 
of our horses, and lead them round to the opposite 
side of the mountain, when we should be bblig^ to 
proceed on foot, and the other to be ouf guide to 
the summit , which, from this side, vf as coiiceated 
by woods. The whole surface of the mountain, ift 
the part where we ascended it, was covered with . 
coarse sand, the product of decomposed gi^aniitj very 
similar in appearance to what I have de^crib^ in 
jDevonshire and Comxvalh in my Travels already 
published, under the name of grmcan; but in the 
latter there are grains of tin-oitj which are nbt 
found in \\\q granite of fhose counties,- nor are there 
any either in the sand or in the granite of the 
Ocksen-kopf; on the slope of this mountain, we 
found the sand covered below with grass, higher up 
with beech-woods, and towards tlie summit with 
firij. 

698. Whet 
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698. When we had arrived above thc-^oods, we 
ifbund that the rest ol' tlie mountain wag inerdy a con- 
gejies of large blocks yf granite, buried under it kind 
if cushion of tiiiek mosSj the growth of which is fa- 
voured by the moisture of the clouds often covering 
the summits of Uie cliain, this moisture being h'era ■ 
retained by the griDiiiic sand scatrtred among the 
blocks: on this moss were growing in great abund- * 
ance the Vaccbiium vtyrtUlus, and the VacciniMn ' 
vitis IdMfy the berries of both which plants are very 
'refresliin^r in excursions among mountains; at this 
faugbt they weie at jireseiit-ripe, and I was glad to 
eat some; but I paid for them very dearly. There 
is no ground on which it is more dangerous to walk, 
than blocks so mucl\ covered with moss as to be 
nearly hidden by it, and this was the case here ; the 
moss being so tliick, as not only to conceal the 
blocks, but itself to assume thfir form, and to serve 
as a soil to other plants. We were now on an as- 
cent, where, as we advanced, we were obliged to 
Bound the ground before us with a stick, in order to 
be sure of setting our feet on blocks. Unluckily, - 
our guide, perceiving that I f^reatiy relished the bil- 
beiTies on this mountain, brought me a branch on 
which tliey were so large and so closely arranged, 
that it might have been taken for a bunch of grapes ; 
I forgot for a moment on what kind of soil I was 
walking, and holding this branch in one hand, I was 
pulling off the berries witb tiie other, when, having 
set my foot on a high tuft of the moss, n hich I took 
for a part of a block, my leg suddenly sunk in a 

deep 
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deep interviil; I fell, aiid my left knee striking 
against a- real block j I thought for a moment that I 
had i^notten the knee-pan; the pain was so acute, 
that I had nearly fainted; but when it had a little 
subsided, and I found that I was able ta move my 
knee, I 'called the guide, ^ho assisted me .to rise, 
find Lwjalked on, throwing away my bilberries bow- 
ever, and sounding with my stick at every., step. 
Finding that the pain was all I had to sufiTer^ and 
being extremely anxious not to lose this opportunity 
for very interesting observations, I determined to con- 
tinue my walk, with the' assistance of Ml Killinguef 
and the guide. 

699* When we had reached^ a certain beight, I 
saw, between the eminences, a large horizontal space, 
which M. Kiilinguer told me had formerly been a 
poolj and still bore the name of Fichtel-seej though 
now filled up with peat. This space is the reservoir 
of the waters descending from this side of the 
Ochsen-kopf, and from all the other sunimits around : 
two streams issue from its opposite extremities, one 
of which is the fFkiie Maj/n ; a name first given to 
a sniall stream that flows down into the Fichtelsce^ 
from a granitic summit called the FarnlciUn^ and 
afterwards continued to the river itself, which, taking 
a northern course after its issue from the pcat-groand, 
arrives at Btvneck^ where I have already described 
it. The other stream proceeds from the samjD space 
in a southerly direction ; and assuming innnediately 
the name of Naab, it flows in the Upper Palatinate, 

Thii 
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Thb is one of- the spots' of which -so mstny^are to be 

'found m these mountains, and which^ had Xhey been 

observed by those who have supposed \\\e^,^reami 

., descending from mountains to have excaj^ated the 
dailies, must have effectually prevented jthe rise of 
such an opinion. It is through vallies between ^e 
neighbouring eminences, that the waters, whkh issue 

• ftom this space in the form of two rivers^ first arrive 
ID it; and during all the time that has elapsed sbce 
they began to flow, they have not brought hither. a 

' ■- sufficient quantity of materials to obliterate this c^r- 
vity, whi(^ is filled up with peal^ and from which 
they issue in a state of limpidity i 

\ 700. The slope by which we ascended consisted 
totally of blocks^ the granite no where appearing in 
its original situation, but lying in distinct masses, 
some of them not inferior in size to houses. It 
capnot be supposed that these masses have been de* 
tached from higher ground^ for tliis eminence's not 
commanded by any other. This then is a pheno- 
menon similar to those which I have described in 
the Hartz, in Silesia, and in Saxony, and from which 
■ it is evident that the strata oi granite were origJnally 
formed at a more elevated level ; and that, during 
the general subsidence of their whole mass, sonie 
greater partial subsidences produced the vallies^ and 
covered many of the summits, which then became 
Sruch, with these large fragments. I do not hesitate 
to speak of granite as stratified, for though there 
{MTQ some mineralogists who do not admit thb fact, 

their 
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their denial of it must necQ^sarily have resulted finm 
very imperfect and partial observalious. i bavt 
shewn that there are distinct strata in all the gramtc 
of the Giant's mountaim ; and the saofie wUl lils- 
wise be found in every part of the Fichtelberg. T(h 
wards the top of ttie Ochsen-kopf there is scaiody 
any.mossy and the blocks lie open to view ; in many 
of them I distinguished the strata^ not only by the 
UiKS of their separation^ but by the difference of the 
crystals on tlie opposite sides of these lines. There 
iNeity it is true, some ^ery large blocks wh^neio ao 
strata could be perceived ; a circumstance which 
has elsewhere deceived those who deny the stra/ifi* 
cation of this stone; but it has been already re- 
marked by M. de Saussure, that such an opinioa 
could never have occurred except to pei-soas who 
had happened to observe only some strata of veiy 
great thickness^ without carrying their researches any 
farther* 

701. This congeries of blocks on Ae Ochsen-kopf 
forms two eminences, on one of which somebody has 
decorated the mountain with a coat of arms symbo- 
lical of its name, a large ox's head having been 
traced with some sharp instrument on the face of a 
block in a very elevated situation. Tlie kind of tree 
which grow s at the greatest height among these rocksi 
where, however, it does not attain to any conside- 
rable size, is the mountain-ash ; its red berries^ hang^ 
ing in large bunches, were now ripe, and attracted 
vast flights of thrushes. It was about half past IS 

when 
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fAaeawe wrrived «t dus spot, where we made a faalt^ 
M whk^ my t»ee £tood greatly in need, and during 
wbidi the «i«ea[ther fortunately cleared up, so that we 
were -abte to see the fine prospect commanded bj 
this wiminit : M. Killinguer took the trouble to poiob 
to me the several eminences here lying below us ; 
flMl lie likewise turned my attention to the country 
OMr which I had passed betw^^i Hqf and Btrneck ; 
I Jmd tbund every part of this tract intersected with 
IS^ hnrge vallies ; but hence it appeared only a plaiB, 
r .. ttd I could xiot distinguish whether tlie woods with 
wliidi dt was interspersed indica/ted stony summits, 
or ttbrirpt ftlopcfs. On one side we saw the Schftte^ 
bwgi its summit, formed likewise by a heap of . 
' biodi8^ rose a little above us : we were separated from 
it bj a large vale, in whidi, on our left, was si- 
toateiH a village called Bischoffsgriin, whither our 
h^MrseS ^d Jbeen sent to wait for us. 

Tflffi. W^ descended from the first of the emi- 
nenOBS of blocks on the Othsen-kopf in order to as- 
etstA the other, which we found to terminate in a 
pmripice on the siVie next the slope. Being told by 
the guide that there u^QS sometiiing curious to be seen 
below these rocks, we determined to go to view it; 
but for this purpose we w^re obliged to descend the 
precipice, which I could nc>t do without great difli* 
Culty, on account of my knee : on arriving at th^ 
bottom, he led us to a deep cavity, like a well, 
where I saw in the sides only blocks piled on each 
nther in & disordered mipmer; the guide told us 

that 
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that it was practicable to descend from block toMxk' 
to a great depth, and that, at ttie bottom, under idk- 
mense stones, there was an opening into a cavern. 
Hence may be judged what convulsions these Virata 
must have undergone throughout their whole mass. • 

703. From this point, we descended the mouot^ib 
on the side opposite to that of our ascent, and. very 
different from it ; the lower part of that side being 
covered, as I have said, with grass on granitic aaiKi,;4|| 
up to the.. woods that occupy the slope composed of ^* 
blocks imbedded in moss. 13ut the «de pn\Avhich 
we descended was entirely overspread Jtith peat 
under a thick moss, and the firs growing in the 
upper part were small and stunted : there \\ere.no 
projecting rocks, and the blocks scatterda on the 
surface were very small. I suspect tlyit, in tbfi &- 
tastrophe which reduced to their present level tbe 
low spaces around this eminence, the principal 
JracturCy and the most immediate subsidence^ ,took 
place on the side next the valley whgre %\\G.pool is 
situated ; that the strata present then* section on that .: 
side^ and their inclined planes on the opposite one 
by whi^h we descended ; and chat the formatioji of 
the peat is owing to the v/aler retained by these 

. planes. In the woods, llie slope is very rapid ; it 
has less declivity below them, where the peat still 
continues ; but there being here less moisture than 
under the trees, it is covered in this part \^itli good 
herbage, and forms meadows which extend down to 

. the borders of the JVhite Mayfly after its issue fipm 

the 
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^'e p^K. This sloge, towards its foot, is covered 
*i with immense utocks of gi^ey granite^ differeal from 
.that of the mountain itself, and containing large 
try stals of feldspar. 

^ f-;'.t'04. At half past three we reached the forges i^ 

. 0ischqffs-grufif where Af. Miller, the director, 
having had previous notice of our arrival, received . 
with great civility ; and w6 staid there the .re- 
iiQd&r of the day. This rest was very necessary 
ir me^ for I suffered much pain from my knee. 

K Mad. 'Mtl\gr was so kind as to cause it to be ini- 
^nediately trapped in cloths dipped in brandy with 

. ^oap dissolved in it ; and this greatly relieved ine« 
I continu|^ tt^e same application throughout cny 
wh<4c journey, which I could not suspend^ on ac- 
count of the lerteness of the season; so that I was 
i;lad to be thus enabled to proceed, though with dif- 
ficulty. But I was still very lame at my return to 
Serpft; for an extravasation of lymph had taken 
place in the tunic of the patella, which it required 

«%most three months to dissipate. 

705. This same day, however, after dinntr, my 
knee having had some rest, I went out again to ob- 
serve the vale. A large promontory, which branches 
off from the Ochsen-kopf, extends horizontally into 
the vale, and terminates just opposite to the forges ; 
its whole surface is covered with large blocks of gra- 
fiite. In the vale, J saw likewise abundance of 
blocks of the same qua^^tz intersected by veins oi black 

iron 
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iro?i ore, whicli I had seen in the valec 
side of the mountain ; and this lead' 
tliat the gi.eiss, as well as the schisius, originally li]f 
on the granite over all this part of tlie liottooi of 
he ancient sea, atid that, during the catastrophes oj 
the strala, tliey both sUd tlown towards tlie stds 
where tlie greatest subsidence tool( place, lea.ving ibft 
granite uncovered ; but that all the strata bavi^ 
been broken in tiie latest catastrophe, among othef^j 
fragments, tliose of a zfe/M whidi had been contained in ' 
tbei;v/c/'»wcre tiiroHn out by the exjic/Msid/e fiuiJaKAo 
the two opposite volhes. Many otlier pherwrneiia wift 
successively appear, to prove the above tonave been 
the effects of the catastrophes in this region ; and I, 
have already shewn that, on the outef side of thii 
clmin of mountains, tin: strata o{ lime-stone werftin 
the same manner left uncovered by the sliding dowa 
of those of sand-stone towards the points of tuba- 
dence. 

706. I must now mention another phcoomenoa 
of this vale, to shew that, at tl)e moment of its pio^ 
ductlon, the stj-ata were subverted, and that such as- 
were liere swallowed u p were reduced into fragmeDts, 
which were afterwards ejected from within. In Ihl* 
vale, as far as to the foot of the Ochsen-kopf, «re 
found blocks of the stone here called griitt'8i&)h 
which I have already mentioned as being also scat- 
tered in the vale on the other side of the mountain* 
but they are the most valued In the vale o{ Bischoffi- 
griiti, where they form an object of manufactOft. 
8 Now 
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- ^% M* Miller informed me, that neither of this 
"^kind of stone nor of the former was any rock or 
" fltmtitin known to exist throughout the whole coun- 

WW' \ 

; ^5^07. The grun-sldn (or green-»tohe,) is easily 
'fiSjUXe^ with potash into a black glass which is used 
for making liuttons, and large beads for necklaces ^ 
shall speak only of the manufacture of buttons, 
here gi:eat diligence is requisite, the article being 
[flgld at a very low price. Pieces of iron wire are 
Ul|9t prepared, which are bent in a circle, with their 
codft turne^back in hooks : the workman takes up 
r vod. of these pieces by the middle, with a pair of 
** nrqn pincerd, near three feet long, which form the ex- 
; tremity of a small iron bar^ on which there is a run^ 
nng rinp to fix their hold of the wire : he then dips 
' tb^Qoks of the wire into the crucible of mdted 
jrlass, of which they take out a certain quantity ; aad 
immediately rolling the bar on a proper support with 
one hand, he forms the button with au instrument 
tl^ld in the other. ' The worktnan is paid two kreut* 
^Jters for 20 dozen of these buttons, and he makes in 
Che day eight times that quantity. Ttiese 20 dozen, 
f tjrung on a thread, aie sold at the place of manu^ 
facture for eight kreutzers, which amount only to half 
M French soL The furnace has 1 2 mouths, six on 
each side, so that 1 2 workmen may be employed at 
a time; they relieve each other every six hours, be-^ 
cause, when the glass is in a proper state, the work 
must go on day and night, without intermission. 

Sept. 
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Sept. \^th. I could not spare tim^ to remaii at . 
Bischoffs'grunj though I experienced so much kind- , 
ness from M. and Mad. Miller, that it would nave 
been of great advantage to my knee to h&te stall I 
here a little longer ; but M. Killinguer was oblij 
to return to G older onadi^ and was to put me ini 
the bands of anotlier guide iov the rost ofliny^ 
journey. ^ . 

i 

708. We set out on horseback at half pi|fit six in 
the morning, and first ascended the grounds oi|^'d% 
right bank of the TVhite Mayn, in order to reach a ^ 
pass in the line of mountains descending from tjie 
SchneC'herg. This pass is a large cleft, .which has 
steep sides covered with firs, and in which are col- 
lected the waters here flowing towards the Mayn; 
but at the upper end it opens into a high tract called. 
Die H 61^ gradually sloping in an opposite direction; 
and on this side, all the waters flow down to the 
Eger^ which takes its course through Bohenm 
Though this pass is in the graniiid chain, its soil is 

entirely covered with rubbish of gneiss. i 

• 

709. From the highest part of this pass, we had a ^ 
view of a vast circular chain of cones covered with 
wood, which, from their form, might be supposed 
volcanic ; but M. Killinguer informed me that tbosC 
beginning this circle on the left are of granite^ and • 
rise from a common base ; most of these have a 
high rock on their summit, and their slopes are co- 
vered with blocks. It is on account of these rocky 

summits, 
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; i&itaitlkl^j i rodk b'euig in German called stein, that 

ih& n^m^si of t\)£ mountains of this kind are tenhi* 

ntt^ with that wot A: thus, on thejeft of* the spot 

l^heiiB Wfe'stodd, therie arie the' JVald-steiri, and the 

Jtt^tcht'Stein^ on which stand ancient castles. The 

^ther erhineiices" in this cifcl^ «vith6ut any visible 

itocK dri their" suniinits,- are called siiriply hergy 

.rniVuritaiii;) as \ht Korn'btrg\\vA the Heid-berg. 

I These nioutltairts resemble a string of beads, in 

li'tiich^' th'6 Schfiee-herg rises above all the resti 

^fifmiSi 9ite some other granitic cohes detached frbni 

fb'cf chain, akd dispersed in various parts of the am- 

jA'ithfeatr^" bdow ; of th6se, the nearest to us was 

th'e ^iie'H'Stein. 



7 id. I' have said that, on this side of the chain, 
.rthe' wl^ler3 ifow down to join the Eger ; arid in fact 
tBie first brook to which we came here bears the name 
of that river; it rises in a. marshy soil, arid the stories 
found in the higher part of its course are fragment's 
of gneiss. As soon as we had issued from the woods 

f by which this pass is chiefly occupied, we saw, in 
t&e' nearest part of the larga basin here opening to 

p the view, tlie lake of IVeissenstadt, with the small 
t6wri of that name at its extremity. This laJce is 
^urrounded indtli Tuor asses; for it is the lowest part 
ct a peat-mooTy which is contmually incrooching xm 

* i^* and" of \vhich the borders, n6t yet consisting: dE 

. «. solid peat, are still covered by the water. Anotibeir 
bhmcb of the Eger^ rising also in a miarshy soil, at 
tfie foot of iBe Rolleri-stkin, joins the former liefdre" 
roL. II. R it 
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it .enters, this iakCy the reservoir of the waters of the 
M'hole semicircle on the left, which issue from itio 
oiie stream, under the name of the Eger. We have 
here then another chain of mountains deeply inter- 
sected, with very rapid slopes ; and of these moun- 
taibs also it is impossible .to ascribe the forms to mil-' 
7nng waters,^ because all the materials which the 
streams have brought down ever siqce they liavc 
flowed have not yet been sufticient to fill up the ori- 
ginal cavity of the lake: this cavity will at last be 
filled up by the peat^ like those which J. have de- 
scribed in tlie country of Meckknburg^ at a very 
low level on the continent ; and in speaking of the 
chronometer afforded by the increase of the peat at 
that level, 1 then referred to the lakes of .these 
mountains, in order to shew that it was the same at 
every degree of elevation. After having descended 
a part of the slope towards this basin, we found rub- 
bish oi granite mixed with that oi gnehs ; and at 
last the former prevailed alone. 

711. When we came to the bottom of the hill, we 
went first to the forges of IFeissenheid^ from the 
master of which, M. Waeckll;r, we had a very 
obliging reception. There we found M. Sievers, 
another Inspector of the Mines, who, having been ap* 
prized at what time I was expected, had come hitheroQ 
purpose to meet me, and to accompany me through-, 
out the rest of my excursion ; M. Kiilinguer, as I. 
have already said, being obliged to return from hence 
to Goldcronach: before the departure of the latter, 

- • • N . . . . ■ I • . , 

It 
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It was agreed, that, as. all the conical eminences 
following each other on the base of the Schme-berg 
are of the same nature, it would be sufficient for 

* me to observe the Rollen-stein, which was the 
nearest of them, and from which I might form a 
precise idea of them all ; and accordingly I imme- 
diately set out for it accompanied by M. Siever* 

and M. Waeckler. 

t 

• 712. In our way to this eminence, we first as- 
cended to a tract of ground, which is above the level 
' of the lakCy and forms a kind of terrace along the 
foot of the mountains. Those parts of the terrace, 
where originally there were but few blocksy have been 
cleared of them, the higher for the purpose of cul- 
tivation, the lower for that of extending the mea- 

• dows which cover the bottom of the basin ; but at 
all levels there are some parts where the blocks lie 
in such prodigious abundance, that the acquisition 
of ground \^ ould not compensate the expense of re- 
moving them for agricultural purposes; there is, 
however, another use for which they are taken up ; 
ftnd this I shall now explain. It is here distinctly 

^ seen, in the several masses, as well by the difference 
in their crystals, as by that in their thickness, that 
they have belonged to diiferent strata : I saw some 
which were 20 or 30 feet long, and very broad, yet 
not more than two or three feet thick ; but some 
were considerably thicker: in the former, the 
crystals were very small ; in the latter, they wer© 
generally larger* The great size of these thinner 

R 2 flak^s^ 



JlaheSi and the Biiidllucss of theii- crystals, renders 
tiiqm very proper to be used as hewn stone; they 
are accordingly cut into very long pieces for the jbc 
liters of doors ; for window- frames, benches, anil 
-every other purpose, and even formed into arcbo^ 
iij a single piece, foj- gate-ways; they are he^'D ill 
the fqllowing manner. The flake being always dal, 
as having made part of a stratum, the line in whidi 
it is intended to be divided, is first deeply traced in 
it; a)ong thii^ line, hales are made with a chisel, al 
tlie distance of tno or three inches from each other, 
and of a proper form and depdi to allow steel we^es 
to stand upright in them; each of these ivedges is 
then driven deeper iji its respective hole with a ham- 
mer of a moderate size, till it is felt to be firmly 
fixed there; after this, all the wedges, in siiccesgipn, 
are siruck very forcibly with a heavy hanm>er, pw^ 
ing and repassing along the wliole line; an4 lift 
piepe being tbijs detaclied in the forin wliicU had 
been traced, it is aftcrwards^ fuiished with ba[W|te 
a^ chisels of diflercnt kincU- 

713. Oil viewing this spot, and every tliing;an>uiid 
it^ no supposition, can possibly be eutertaiped ttltf 
\hehlocks width cover, it, and are succesavely.re-, 
moved for the purpose above described, can b»Mi 
fiiUen into it frojn a higher spot, or indeed thac they 
have been transported liithef from a:^y qufirtw 
wliatevec. Tiic whole bottpni, of the large, bvfW 
wa^ at fi,r&t covered uitfe siiojlar iijc/i#, ivhicifeia 
tlic. lowest, pii^rt^ ai;e no.w bui^ied uq^er tile rubbifiti 



iind sand broui^ht down fcy ttie waters fforti the sbr-' 
rounding heiglits during seasfons of loHg rains, or 
the melting of the sno*?s; and the groumi thns 
levelled is now converted into mcadous. It may bit 
judged that sucii is the case, because, thrOughoot 
Ihis space^ and even in the centre of it, theV-e are, 
above the level of the meadows, certain spots which 
«re covered with blocks, and look, as I was told, 
like islarUh, when the rest is flooded. This then 
mast have been a gi*eat tbciis of explosion for (he 
. interior expaimble Jluids, during the foi'mation of tlie 
mountains by the subsidence from wliich their vallies, 
bud particularly tliis large basin, have resulted. 

714. The RoUen-stein, whither we Were g^ibg, 
rises in a cone from the above terrace ; its slope ii 
covered with rirs, and very rapid ; there are on it 
Kiany rocks; but I shall spej^ only of those which 
crown its summit, and are very singular. They 
form several large angular columns, 40 or 50 leet 
in height, being masses of nearly tvrtical strata: 
.the stratification is distinguishable, not only because 
. the crystals are dissimilar in contiguous s/rw/ff, Lut 
because the joints have !)een deepened by erosion : it 
is remarkable that, as I was intormed by tfoth th6 
gentlemen «ho accompanied me, these rocks consist 
of the same granite as those which rise on the 
largest eminences belonging to the chain; as is evi- 
dently shewn by this particular circumstance, that 
these strata contain ^ mineral substance, which, orl 
being decomposed by humidity, imparts to their 
surface 
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surface a reddish tinge. It is therefore probable 
that, during the subsidence of the mass originallj 
filling the cavity of the basin, there were left oa 
its borders the large fragments now composing these 
distinct eminences, the summits of which, at their 
different degrees of elevation, were, formed by the 
same strata^ remaining in each at the highest level : 
it was then also that the vast quantities of blocks 
which cover both the basin and its borders were 
thrown out and dispersed by the expansible fluids. 
In this great catastrophe of the strata^ some of their . 
masses near the summits happened to be split ; and 
the action of the air having enlarged the fissures by 
decomposing the surface of the granite^ these masses 
have been thus reduced into insulated pillars. The 
granitic sand, here covering the slopes of the moun- 
tains, is the product of this operation, and of the 
same action of the air and other causes on the 
blocks, of which, though they still remain in their 
original place, the angles are rounded. I have de- 
^ scribed the same phenomenon on the Gianfs moun- 
tains. 

715. From the top of one of the granitic columns 
of the Rollen stein, to which I found great difficulty 
in ascending on account of my knee, I had a view 
of all the intervals between the mounts on the left, 
wherein are collected the waters flowing down into 
the lake of JVeissehstadty whence issues the Eger: 
those proceeding from the northern side of the 
mountains here opposite to me form the origin of 

the 
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the Saaky ^chich passes through Zdl, "^TJof, and 
Gera, in Saxo7iy, and of which the first branch" 
issues likewise, as my two companions informed me,' 
from a pool in a peat-moss, at the foot of the fVald- 
stein, the highest of the eminences belonging td that 
part of the Fichtelberg. The latter river, there-' 
fore, has had no greater share than the Eger in' 
the excavation of the vallics between' these moua- 
tains, 

716. Hence we returned to the forges of 7 IVissoh 
heidy where, at four o'clock, M. Sievers and { took 
leave of M. Waeckler, and proceeded along the 
left bank of the lake on a causeway of gf^anitic 
sandy which is kept in very good order across the 
peat-moorsy . and which led us to the small town of 
IFeissenstadty built on a terrace in front of the 
mountains on this side. It is here that the Eger . 
issues from the lake ; and notwithstanding the late 
rains, the water of this river was very clear, having 
only the brown tint which is common to the water 
of all peat-mosses when viewed at some depth, but 
which is not perceived when a little is taken up in 
a glass. The causeway is carried on through the 
meadows of this basin, where it winds to follow the 
firmest parts of the soil, which are those that border 
the kind of islands mentioned abof e : some of the 
smallest of these, where the blocks could be easily 
collected on the sides, have been brought into cul- 
tivation. Here I saw blocks of a grauitc which 

contains 
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CQptains Urgp carysi?il3 of feldrspfw, IVffi tb#t,qC tbf 
Ochsen-ko/if, i^nd c^ wblcb tl)e masses lu^ eyidcRQl;!^. 
belonged to tbicjc str^tfu 

717' We went on upwards thp aoei^l iffjvQ .<rf 
JVunsiedel^ the redjde^ce of IV/. Siey.e^8, :(«^M^Q Wllf 
a league of AteTqttiden-rkaijfiy tp whjich p}^e yire pm;- 
pQsed to prpceed that .evenipg, ^i order to ^p% out 
from thence the next morning on other excursipjc^ 
Our road lay over a promontory advancing into the 
meadows ^ into a la^e ; it is parallel with 4^exhAia 
of the granitic coaes whijch follow the Sctmee-bcrgy 
and from ^hich it is divided only by pi^domj 
/these mea.dows are indented on their borders by 
smaller promontories, projecting from terraces co- 
vered with blocks of granite. The great prpm.0D- 
tbry, however, is a mass of gneiss^ and the blocks 
and other fragment^, which I saw on its sur&ce. 
were all of that storje. Here then js ^nether very 
large mass of gneiss in a low space, surrounded 
with granitic eminences ; and this confirnis my cqn- 
jecture that the granite was covered by tiie gneist 
antecedently to all the catastrophes which this re- 
gion undervvent. I observed another remarkable 
phenomenpn on this prorjiontory ; the blocks and 
other superficial stony masses were imbedded in a 
very thick loose soil ; this soil, however, was not 
the granitic sand of the surrounding mountains, on 
which jftrs flourish ; it was a jftne sand like that of 
the heaths, where pines only grow : it could not 
therefore have been brought down hither from the 

moun- 
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mountains. Ttus promonUvy is insulated throi^b^ 

out the ^eater part of its exteot; Imt, on -the' 
k joins the chatu of the mountaias, l&'gm which 
again sQparaliug, Jt takes a different .cliFedJon ; aad 
tbU interval is like.wjge occupieci by meadows. la 
these two intervals lietween the xidge of gneiss and 
the foot of the raovntains, are collecbtd all the waters 
which descend hoin tlie latter: tliose on tlie side 
where the promontory terminates lalt ioto the Eger 
below jreissaigiadi ; aad tliose on fcke other side foim 
the couimencenient of tlw smidl river Riisia, Vkhich. 
passes through JVimskclel, and liaving joined the 
Roseiri, Hrriving from the opposite par: of the ohain, 
Iheir united stream falls ioto the Eger near Hohen- 
berg, not far from the spot where diat river issues 
from the mountains. These tiien are all tlie branohes 
of the Egir, which afterwards enters Bohemia ( 
and no one who has obser^'ed tlie real facts can po3> 
sibly imagine that it l^as carried any stones out of 
the whole of this vast spaee ; for the last mentioned 
branches iseue, like the former, from meadous in- 
terspersed with pooh, which they have not been able 
to 611 up with all the materials propelled by their 
waters since tlie epoch when they began to flow. 
This phenomenon 13 therefore general on the con- 
tinents at all heights; for on the Alps, and on 
every other chain of mountaiiis, it is absolutely the 
same. 

718. Wiien we passed near JP'unsiedd, M. Sievera 

salt hither to acquaint M. Klingoeh, Counsellor 
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of Justice^ to whom likewise I was ' recommended, 
that we were going to Alexanders^badc^ which is a 
larfi^e bathing house, surrounded only by a few cot- 
tages, where this gentleman came to meet us at half 
past seven. The mineral spring here is chalybeate, 
and contains a great deal oijixedair^ which gives 
it an aciduloks taste ; whence this place has also the 
name of Sinier-brunnenj (sour springs:) for the 
baths, the water is heated. M. Klihguer had mea- 
aured by tlie barometer the height of the Ockxih 
kopf and of the Schnee-berg comparatively with 
Lcopolds'dorfy a town higher thm IVunsiedel on the 
course of the Rosla; and he found the former emh* 
nence to be 14S0 French feet (about 1515 English) 
above that place, and the latter, 1485 (1584 
English.) With respect to the height of LebpoUn* 
4orf above the level of the sea, he had no direct 
observation of the barometer; but he considered 
£8 inches as the mean height of that instrument at 
tlie level of the sea, and on compaiing this with its 
mean height at Leopolds-dorf he had found the level 
of the latter to be 2697- feet above the former; 
which, when added to the heiirhts of the two moun- 
tains, makes them merel}' gramtic hills wh^n com- 
pared with the chain of the Alps. 

Sept. \9th. I set out in the morning with M. 
Sievers and M. Klinguer, to cross a ridge of emi- 
nences called the Luchs-berg^ which is situated be- 
tween Ale.vanderS'bddc and fVtoisiedel, and by which 
the line of the mounts on the base of the chain of the 

Schiec- 



Schnee-berg is terminated on the south, as it is by 
, the RoUen-stein on the north. We first ascended a 
. long promontory, covered with large blocks on grih 
, fiUic soiidy which is the case with all those that ad- 
vance into the meadows of the basin above described, 
as well as with its islands ; but I could here perceive 
that these blocks were not merely superficial ; for 
there were in the promontory some clefts^ in which 
I saw that its interior part was entirely composed of 
blocks. 

719' We ascended among these blocks j through a 
fir wood, to the summit of the Luch-bergj where we 
found a large rock of gr/sfwi/e, with inclined strata 
fractured in many places by its subsidence ; in conse- 
quence of the fractures, some large masses have fallen 
down, and form a most picturesque base to this" py- 
ramid, which, on one side, is from 60 to 80 feet 
high. Steps have been cu* in the pyramid itself, 
and in the blocks of the base, wooden ones being 
fixed in the intervals of tlie latter ; and wc were thus 
enabled to ascend to the summit, where there is a 
space which has been surrounded with a rail, and 
measures about 5 or 6 feet in each direction. I 
cannot express my sensations on reaching this spot, 
where I could represent to myself, as clearly as if 
I had been a witness of it, the catastrophe which 
had taken place in the surrounding region, together 
with its consequences; especially the prodigious 
agitation of the water of the sea, when, while thb 
part of its bed was undergoing its latest catastrophe, 

masses 



masees of equal site with tiie bsrtlering mountuns 
sunk into the interior caverns, wlieoce they first ex- 
pelkd ihe air, and afterwards, when they reached 
ttie kiwest dqiths, the water which with tlicni htd 
been ingu)phed. Fram the state of these simkea 
masses, it may easily be understood why eaitfiqaakei, 
when their cause is in action, are not stopped by 
meuntaitis. Tliis cause, as I shewed in my first 
''work, is (be astonishing quantity of aqueouA vapmr 
produced by the waters, whicii, as they crrciitete 
through the shattered mass of the strata^ happen 
suddenly to fall into those interior furnaces wherein 
h.va is formed : there is no action more powerful 
tiian that of this vtxpou}; when produced in a OW- 
fined space by a great heat ; it immediately diffiises 
ksclf throughout the whole of the cavernous mass of 
the sunken strata, under the mountains, as well as 
Buder the plains; and the circumstance by wiach 
this agent is particularly pointed out is, tiiat, afitr 
even the mountains have been shaken, no exterior 
explosion ensi-es ; because the vapour, as it passes 
through these cavities, is gradually condensed, and 
returns into water. 

720. From hence there is a better view than 
from the Jioilen-steiii of the mounts which rise sue* 
cessiTcly on the base of the Schnee-berg, and of tirt 
otlicrs that are scattered in various parts of the befflt. 
My two companions informed me, that, \yilh respect 
to their general charactei-s, these mounts are alt 
similar to that on which we now stood; most^ef 

tbeu 



&eai having, oq tbeir summits, an insulated roclE, ^^| 
indieative of the maiiiier of llieir formation. All ^j^ 



these exterior eminences are tLe reaiiU of interior 
obttades, whicli have impeded the descent of the 
gtrata, and on which the latter have been broken. 
The pyramids on the summits rest on the highest 
'parts of these interior obstacles; and the bioeks 
forming the mass of the mounts, as well as all the 
rest that are scattered on their lower,parts, are fraa- 
ments of the strata which have been expelled from 
'nithin by the expmisibltjiuids. 

721. The Lucbshcrg is attended by more remark- 
able circumstances than the other eminences of the 
same kind, and it is partly on this account that 
strangers are taken to see it; but besides, art liaa 
concurred with nature in embellishing it. 7'hia 
eminence is situated at the extremity of two ridges of 
similar mounts ; and on the side where tlie greatest 
scihsklence has taken place, tlie ground is lower than 
in the part where these ridges unite; but nothing 
can be' more astonishing than tl>e side of this emi- 
nence towavds Wiimiedel ; masses not inferioi- 
size to houses seem there to have fallen from the 
sky, some being composed of several strata, which 
still adhere ic^ethcr, n*ile in others, the s^ata, 
though, sc^iaratedr have ronamed near eseh other in 
many various positions, forming on the slope very 
picturesque associations, especially ^ro^/oe« ; and of 
thase 1 shall first describe the largest. In the sie/f- 
i/dsnce whence this chaos resulted, one' piew i 

single 
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single stratum^ the surface of which M. Klinguer 
had found to be about 1000 square feet, happened 
to be left supported by other blocks in* a situatioa 
ntorly horizontal, its anterior part resting on one of 
tliese masses^ which renders it firm. This particular 
accident, together with several others of a similar 
nature, suggested to the inhabitants of JVwmedd 
the idea of converting tliis scene of disorder into a 
pleasure-ground. With this view, they began by 
dealing tlic space beneath the large block, which 
thus forms the roof of a vast circular saloon ; they 
then filled up with stones the intervals of the masses 
tliat support this roof all around, only leaving pas- 
sages on both sides of the block on which it rests in 
front, and which is situated so far within, as that 
there is all around it a large space sheltered from 
the rain. This saloon is furnished with handsome 
stone benches ; and the pillar near the entrance 
forms the centre of a table. To all who make par* 
ties of pleasure to the Luchs-bergy and especially to 
those who lodge at the baths, this is a very agreeable 
place of retreat in hot weather, or when it happens 
to rain ; but there are around it many others which 
are equally pleasant. 

7^. Fir-trees flourish extremely in this amphi- 
theatre ; for they not only spring up in the intervals 
of tlie blocks, but many of them, having been favoured 
in their first growth by the lichens and the mosses, 
which overspread the projecting parts of these vast 
l^ragments, and retain the.granitic sand washed down 

by 
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Jl^y tiie rains from above, have thrown their roots, 
ai'ound the blocks, and have risen to a great heighty 
with the appearance of being placed on pedestals,; 
Several safe ascents have been made, on different 
sides, to the top of this ampitheatre, by means of 
rails fixed to the trees ; steps have been cut in some 
ojf the blacks J and are continued in their intervals by 
M'ooden ones ,' and in this manner different spots are 
rendered accessible, where, under large blocks like 
j^at which I have just described, not only several 
grottoes, but even spacious apartments, have been 
constructed : one of these is large enough to be used 
sometimes as a theatre ; and another near it serves 
as a dining-room for the companies assembled on 
those occasions. Between all these masses, there 
are paths of communication, which form, in this sin- 
gular labyrinjh, a variety of pleasant walks, where 
tiiose who resort hither may at any time find rest in 
the shade, or shelter from the rain. In one of these 
grottoes I saw the first example of a vegetable phe- 
* nomenon, which I shall describe, because there are 
probably many botanists who may not have had an 
opportunity of observing it. 

723, My two companions, placing me on one side 
of the entrance of this grotto, told me to look in 
towards its fartlier end, where I perceived nothing 
but a heap of blocks whigh seemed to be covered 
with a grey dust; but what was my surprize, when, 
on being led to tlie other side of the entrance, I saw 
these same blocKf i^hining with a green light of sin- 
gular 



pilar brilliancy, like that which ifittysbraetialei be 
caught in viewing a piece of Labrador spar in a 

■ particular direction. I iv^nt up to these stones, and 
loand tfiemi covered «-ith what ap^afCftl tb be a bind 
of down ; but on taking oft' some of thi?, in order to 
eocMoine it in the full light, I perceived thftt' it was 
coJiiposed of small laminse, which had serrtftfed e*^; 
and \fcre as transpsredt als a pale j;reeD glass: ftit 
H 13 not immediately by this transpareiTtee that' tfte 
]^ienomenon is produced; fbr, as the iiinrt'parfof 
the grotto is dark, no hgbt can prbceted thencCti 
pass perceptibly through these laniinte ; it is an 
^ect of refraction, as is the case with respefct td tfe 

, eyes of a cat in a dark place, when tli*? exterior light 
boppens to strike on them ; and tlic light'wbich tbtis 
returns from the moss is of ag'7'ecn'inconf>p&raWy mi*e 
vivid tlian 15 observed immediately by transpttrenctt 
In all my excursions among mountains, I hffve seetf 
only one other instance of this phenoinetwm, wtidJ 
is in a cavity of the Botter roch on DafttiVitW'vf 
Devonshire, wliere I bavedescribed itin mylVivdsf 
already published; and the latter example shB** 
that this s[)ecies of mons does not belong exdtelrtJy 
to granitic grottoes ; for ttie Bolter rock is composed 
of a kind of (msait. 

724j As, in my joumey into Lusatlaf attd ^ftMl^ 

I) had seen, among the scattered rnomiE*' ofgit^^ 

. tchisliis, or gneisi\ some others of which' thfe summiW 

"w«re of basalts, I inquired of my two comJiaflJiSM' 

wliether the case \va» tlie'oame in-tJiis coUrtWy ; ti»rf 

replied 
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replied that it was, and pointed out to me, along the 
right bank of the Eger^ the mounts of Thier-stienj 
NeuhausSj Slein-bergj and Hohtnbefgy (the last being 
hear the entrance into Bohemiaj) which all had 
basalts on their summits. This is a very remarkable 
phenomenon ; biTt a full investigation of it would be 
attended with great difficulty, because all the slopes 
of these mounts, as well as the circumjacent grounds, 
ai'e so much covered with rubbish, that repeated ex- 
cursions to them would be necessary, for the pur- 
pose of discovering, in some place, the junction ot 
the different mass; nor even could it always be 
supposed, considering the frequent subversions of 
the strata^ that those, which are now the uppermost, 
iverie originally superior to the others. In the 
sequel of this journey, I shall often have occasion to 
mention eminences and other soils oi basalt, and to 
add some farther conjectures on the subject* ^ 

725. From the summit of the Luchs-berg, I saw 
the Naab flowing in the upper Palatinate, below the 
point at which it issues from behind the chain of the 
Sch7iee-berg ; and I again obsei^ved several J&00& and 
small lahcs on its course. Generally speaking, M. 
Humboldt's topographical map, given to me by 
Baron Von Hardenberg, contains no streams which 
do not either proceed from poolSy or pass through 
such ca!vities in their course. My readers must not 
be surprized at my returning so often to tlie same 
point; because, as tliis is a phenomenon which 
shews how small a quantity of materials has beea 
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transported by runnitig u:aters, there is no other 
way than by muitipUed examples of it at every hagbt, 
and ill many dillereiit countries, to vanquish llie 
long established prejudice, that tlie vallies, togetkr 
with all other clefts and inequalities of tlie surface 
ef our continents, have been produced by streams; 
&n opinion which, in a greater degree than almost 
any otliej;, has diffused obscurity over the whole sci- 
ence of geology, and has given birth to errors of 
many different kinds. 

726. Wc had intended to make another excursion 
this s'dme day ; but the rain, with which we had been 
threatened the whole morning, at last came on; «e 
retired into the large grotto, where we dined on 
some provisions that we had brought with us; and 
after we had waited there some time without seerng 
any probability that the rain would cease^ we rettnaed 
to Alexanders-bade. 

Sept. QOth. This being the place at whidi Z M 
appointad niy carriage to meet ine, I continued 1115 
journey from hence witli post-horses, my first sEip 
" being to Egra, a town belonging to Bohemia; wA 
M. Sievers accompanied me a little way on tbenia^ 
in order to point out to me some interesting pbe- 
nomeoa in a schisiose ridge which here crosses the 
basin, and which, beginning near IFunsiedel, what 
all is granite, follows, at some distance, the kA 
bank of the R'Osla, down to the point where Ifml 
rivtr falls into-the Eger. \Ve first returaed toward) 
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H'utiskiid, in order to cross tliis schistose ridge, the 
direction of which is follovred by the villages of 
Hoknbrumiai, iHngenten-grz/a, Gopfers-gyiln, and 
Thiershcim. The strata of this ridge descend in an 
angle of about 45°. towards the course of the R'usla, 
and it is attended by the following remarkable circum- 
stances. In the tirst place, within its breadth are 
contained two Uigeii, or masses of' strata, of a very 
■white saline or statuary marble with a shining grain, 
which would equal the Carrara, if its strata were 
thick; but they are too tliin to be used except for 
tables, mantle-pieces, and purposes of that kind. 
These strata are transversely divided by many frac- 
tures, and they have slipped down irregularly be- 
tween the schistose strata, where they are conse- 
quently found at different levels. But the circum- 
stance most singular, and most evidently shewing the 
great variety of the operations which look place on 
the bottom of the ancient sea, is that the spaces left 
vacant between the schisti, by the slipping down of 
the marble ttrata, have been filled with a c/flj/ con- 
taining concretions rich in iron, wliich are smelted 
on the spot, for the purpose of extracting that metal. 
There are but few places where the marble appears 
externally ; and in those chiefly it is worked. The 
clay is 'in the intervals of the highest masses of the 
marble, and rests on the upper sections of such as, 
having been separated by fractures from those above 

' them, have slidden dovinwards in a greater or less 
degree. This clay is worked by shafts, in order that 

I DOthvDg may be taken out, except the ferruginoiw 
s 2 concre- 
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concretions ; and when a lateral mass of 7narbk oc- 
curs, it is worked by the same shaft across its 
breadth. M. Sievcrs took the trouble to point out 
to my observation all which I have here described, 
as we passed several places where the work was 
going on ; and at Singenten-griln I parted with this 
gentleman, by whose assistance I had been enabled 
to view, in so short a time and so advantageous a 
manner, a country thus interesting to my views* 



727. In proceeding along the road by Bernstm, 
and Stenwiers-grUn^ I crossed several of the hills 
which resemble islands in the tract of meadows 
formed on. a soil of granitic sand ; and as I descend- 
ed the last of these hills to Thiersheivi^ I a^in saw 
the section of the marble strata appear at Ihe sar- 
face. I afterwards passed over hills covered with 
loose soils of different kinds : on some of these I ob- 
served the same strata of xvhite sandy which I have 
already mentioned as absolutely extraneous to the 
stony strata of the hills themselves and the sur- 
rounding eminences, and which are intermixed with 
strata of yellow sand and of clay ; they are such, in 
short, as are found in many plains ; and hence it is 
evident that they must have been formed on the bed 
of the sea before the birth of the continent. In 
several places, I saw abundance of blocks on the 
surface of these soils : the first that I observed were 
of the saline marble^ intermixed with others oi quartz; 
afterwards, the latter were mingled with some appa- 
rently of the grim'Stein^ of which no strata are seen 

externally 
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externally throughout the whole country ; and lastly 
I saw amongst them blocks of sienite covered with ai 
yellowish crust. 

728. From the last of these hills, which is above 
Schimdingj and still within the basin encompassed 
by mountains, we had a view of the course of the 
£ger in its way into Bohtmia. This is an opeft 
country, the lower part of which is interspersed with 
mounts, and cultivated. On the left are the Steinr 
berg and the Hohen-berg^ both with basaltic sum- 
mits. At Schmiding^ the Rmla issues, by a cleft 
from the valley in which it has for a long w^ay freely 
meandered through meadows: after I had here 
crossed it by a high bridge with a single arch, I 
proceeded along a road cut in the slope of the hills 
on the right Below the bridge, the river enters a 
large space, where it formerly held a desultory 
course, sometimes beating against one side, and 
sometimes against the other. This operation is 
shewn by tfie cliffs which were formed in the parts 
attacked by the river ; but at present the stream pre- 
serves a permanent channel, winding through the 
naeadows, and the ancient cliffs are reduced into 
slopes covered with grass. It ia in this space that 
the Rosla joins the Eger at FischernCj and they 
Afterwards flow united along the same vale, over 
which the latter also formerly wandered as I have 
above described : on the left bank there is a large 
cliff principally composed of loose soil covering ruins 

of 
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of ^chistusj some rocks ^of which I saw pro- 
jecting from the cliff, now reduced into a grassy 
slope. 

729. The first village to which we dame after 
we had entered Bohenua, is called Miihlbach^ od 
account of a brook arriving here from the bills od 
the rights and turning a mill at this place. ^ Hence 
I proceeded over those hills, following the direc- 
tion of the Eger^ which I saw from time to lime 
continuing its meanders in the meadows. The whole 
country here within view on the outer side of the 
Fichtelkerg consists of cultivated hills, extending 
as far as to other mountains at a distance, which 
hre much intersected, and from which project se- 
veral promontories, that descend gradualty, and are 
lost among these hills. On the road, 1 observed 
blocks of quartz in great abundance, all the way to 
Egray where I arrived at three o'clock* Barop 
Von Hardenberg had here rsecommended me to M. 
Limbeck Von Lilienaw, the burgomaster of 
the town, requesting him to furnish me with di- 
rections and recommendations for the rest of my 
journey through Bohemia; and I was accordingly 
obliged to this gentleman for affording m^ much as- 
sistance, as well as for procuring me that of Df^ 
KoHLEB, who, being a native of Amsigy a place 
through which I intended to pass in my way from 
Bohemia into Saxony^ was so good as to give me a 
letter to his brother residing there. 

730. I 
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730. I had been desired, tvbcn I should be at 
£gra, to observe a phenomenon near a spot where 
there aie baths, of wliich I received an interesting 
account; and On inquiruig about it at the Sun inn, 
where I was Iodised, the innkeeper's son oftered to 
accompany me tbitiier. We set out from Egt'a at 
five o'clock, and first crossed the river, in a part 
where it flows between the town, and a hill which 
has a schistose base, but is covered with a loose 
soil of such tiiickuess, that the schistus appears only 
at the foot, wlience it is taken to be used as build- 
ing stone, being very hard. When we came to the 
highest part of the hill, we had a prospect on the 
right of a large plain, where the bathing-house ia 
situated. Tlie hill is covered with heath, on which 

'the sheep browze; and I saiv on its surface abun- 
dauce of blocks and other fragments of quartz, 
Tliia plain has the name of Cammer ; the hill slopes 
gradually dawn to it; and a small eminence rising 
on it, called Cammer-hiigel, was the object of my 
present walk. 

731. Havingascended thebaseoftbismountontlie 
«ide on which I had approached it, I entered a lateral 
cavity, at the level of the base, encompassed by the 
section of very distinct strata of the soil rising a- 
Tound it with an inclination to the right, where they 
follow the slope of the mount. This cavity had 
not been produced at any very remote period ; I 
could not learn the date of it; but no doubt could 
be entertained of its having been the effect of an 

interior 
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interior fire. . These very regular ttrata were alter^ 
nately of clay and of basaltic fragments ; but tbey 
had evidently undergone the action of fire throughout 
their whole thickness; the day had assumed the 
hardness and the colour of brick, and tlie basaltic 
fragipents were reduced into scoriae ; I should have 
taken thern for volcanic cinderSj had they all been 
within two or three inches in diameter, bec9.use, in 
such as did not exceed that size. It was evident 
that the action of fire had pervaded their whole 
mass ; but there were among them son^e larger frag* 
ments, in which (his action not having penetrated to 
any greater depth, the inner part was pimple hasalt. 
The. summit of tliis niount consists of s^ rock of 
basaltic stone, which has not the form either of 
prisms or of ballfi ; and \t is froov this point that 
the strata just njentioned descend to the level of 
the plain. 

732. It will be asked how far this phenomenon may 
be considered as supporting the opinion that the 
basaltSj which will be found to abound so greatly 
in this country, are a volcanic product. I will not 
speak decisively on this question, although I incline 
to the affirmative. It is known that lavasy which 
have desc^ended from Iltna^ on entering the sea, 
have there separated into prisms. On this circum- 
stance, combined with several others, I founded the 
opinion expressed in my first work, that the basaili 
scattered on our continents are the product of Iffcas 

which burst forth at the bottom oi the ancient sea; 

and 



265 

and I shewed, at the same time, that, on many of 
these larvas, strata of lime-stone had been subse- 
quently formed. But the action, of jf?re on the su- 
perficial ^/rfl/flt in the neiirhbourhood of Eg r a re- 
quires for its solution some additional circumstance. 
I have already explained in what manner it is ren- 
dered evident by earthquakes that the combustion 
BXiA Uquefaction of the matttr of which lavas are 
formed extend under vast tracts of our mineral 
strata ; I proved also, in my first geological work, 
that this matter is beneath all the strata, and is ex- 
tranepus to them : now may it not have happened 
that, in the great catastrophes of the strata occa- 
sioned by their subsidences in caverns, the matter, 
which undergoes this subterranean combustion^ has 
been raised in some places, to within a small dis- 
tance of the surface, so as to have communicated 
its heat to some of the exterior strata^ and has thus 
.Jbecome the cause of the effect which I have just de^ 
scribed? However this may be, the phenomenon 
itself is a very remarkble one. A heavy rain came 
on, while we were upon the Cammer-hiigely so that 
I could not stay there as long as I should have 
wished, but was obliged to hasten back to Egra. 
i(In the country, tins town is called Eger, as well 
as the river.) 

: Sept, ilst. I set out from Egra at half past 
seven in the morning, and my first stage, in length 
tliree miles, was to Tzwoda, where I did notami^e 
till half past ]Q. In passing through the towi^ of 

. Egra, 
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Egra^ I saw that it was paved with white quartz 
and basalt. Along this road, I was continualty as- 
{rending and descending hills composed oimicacttm 
schistus ; though this indeed appeared only in soDott 
projecting rocks and deep clefts, these hills being 
covered with a very thick loose soil, which is inter-, 
mixed with gravel and blocks of quartz^ thou^ 
still in the vicinity of the granitic mountains of the 
Fichtelberg. The Eger winds in vales covered 
with meadows, where I frequently passed very near 
it; and in the intervals I crossed several brooks 
which flow through similar vales to join it: at 
last I crossed the river itself in a part whence it 
makes a wide bend to the right, and I did not see 
it again till I was near the end of the stage ; bu^ 
in the mean time, I passed over several cither vales 
of the same nature, with brooks flowing in them, 
which fall into the river lower down. Here then we 
have a new system of waters forming a rivers the 
branches whereof cannot be supposed to have hol- 
lowed out the vales through which they pass ; they 
must have found these cavities in their course whra 
they began to flow, and they have levelled the bot- 
toms now covered with meadows. 

733. In passing over the tops of these hills, I 
saw, at no great distance on the left, the chaia of 
mountains Which separates Bohemia first froin the 
country of Bayreiith^ and then from Saxony^ where 
it is called the Ertz-gebiirge. This chain is very 
little calculated to support the idea of that elevated 
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^eoy wkicb is supposed by some of the German geo- 
logists to have formerly covered Btfhemiaj being 
kept up at that. high level by a dike; for the whole 
.chain is intersected witli vallies so deep, that their 
bottom' IS. as low as that of the vales between the 
hills. In one of these vales, besides the masses of 
quartz^ I saw some large blocks of granite belong- 
kig to strata of no great thickness, which are cut 
here, as I have described near fVeissenheid, for the 
frames oi the doors of houses and gardens. In a 
vale tacceeding th js, I found a great many blocks 
of a very bard sand-stone, covered with a crust of 
a reddish brown : some of these still preserved their 
angles, bat others were rounded, and the widest of 
their surfiu^es were concave. The hills becoming 
yory rapid, I walked up the next, on the slope of 
\vhiQ\k I found no blocks except of white quartz ; 
but OD the summit I again met with those of the 
smd'Stone. 

734. Hence I descended into another vale ; and 
finding the hiU beyond it very high and steep, I 
walked up this also. I was here struck with the 
variety of the blocks which covered the surface : at 
first those of basalt chiefly prevailed ; but they gave 
place, as I ascended, to others ^f white qtutrtz^ 
and granulated quartz, er very hard sandstdne; 
and at last I saw a great many masses of a breccia 
composed of fragment; of white quartz, some an- 
gular, and others rounded, imbedded in a hard sub- 
stance which wa& variously f^haded from a blackish 

to 
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to a reddish colour, or grey. The fragments con- 
tained in this breccia were of different sizes, and 
were so siuail in some of the masses as to give them 
a resemblance to porphifry. Seeing that the sum- 
nnt of this iiill ^va5 clothed with woods, I thought 
that there might possibly be on it some basaltic emi- 
nence; but I did' not fmd any; it was everywhere 
covered with a loose soil, mixed witii the diflfereot 
kinds of stones which I have mentioned, and with 
some basalts ; and this was the case over the whole 
summit, and part of the opposite slope; then by 
degrees the basalts disappeared, and there remained 
only the other kinds of stones. 

735. The size of the vale, or small plain, in 
which I again came to the Egef, anid that of the 
higher vales whence issue the brooks arriving to join 
this river, are proofs that nothing either has changed 
or can have changed in this country, since stream 
were first formed in it by the rain-waters. It was 
by successive subsidences on the bottom of the an- 
cient sea, that these hillsj with their valeSy were 
placed below the level of the bordering mountmnSy 
which are composed of the same strata^ and do 
themselves, by the state of those strata^ very 
clearly shew that they have sunk from a higher 
level. The air compressed within, during the «J- 
sidenccs^ was the agent which ejected, through va- 
rious crevices, these masses of so many kinds of 
strata not externally appearing ; and the masses of 
breccia, indicate anterior convulsions, in consequence 

of 
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of wtiich the fragments of the shattered strata 
having been dispersed over the bed of the sea, they 
were here consolidated in sto?fj/ strata, wliile in other 
{>laces they were disseminated in the loose strata 
which form the surface of so many soils. 

• • • ■ 

736. Beyond this hill, I came to the small plain 
' mentioned above, in M'hich the Eger flows, having 
entered it from the right. In this plain is the Iowa 
of Falkenau ; and when I had passed through it; 
I entered a vale, partly cultivated, partly in mea* 
dows, through which a brook takes its course ta 
join the Eger. On the right, the country rises in 
rounded hills; the cultivated parts of their rapid 
slopes were stili filled up with the water of the rains 
of the preceding days, which there was turbid, but 
became limpid on reaching the grassy parts ; be- 
cause as its course was impeded and divided by the 
hhtdes o{ grass, it deposited between theni the earthy 
particles which it had thus far brought along with 
It, at the same time raising the soil by this depo- 
sition. It is for this reason that, since the emi- 
nences have been clothed with vegetation, the rain- 
waters have made less impression on tliem, thap 
was the case for some time after the birth of our 
continents. 1 here are basalts on the summits of 
these eminences, but I saw none on their slopes ; 
the blocks, of which, there is a great quantity, are 
.of a jgrey granulated quartz, or very hard sandr^ 
Miotic. The i^hades of difference among stones of 

this 



tiiis class are so varioys, that their tionienclatore » 
still very arbitrary. 

737. TstfoHa lies in tlie vale which is bordend 
by these eminences ; I ariived tncre at halt" flM 
M,, and set out again at two for Carlsbad: this 
latter stage is only two miles in length ; but three 
are charged at the post-houses, on account of tiie 
badness of the road ; and in fact I was four hours 
ill travelling it. In the way, I continued to pass 
»ver hills separated by vales covered with niendows, 
the waters of which discharge themselves into the 
Eger. From the first of these hills, I had a distaul 
view of the river Howing in a valley higher up tta 
its course, and then entermg a deep cleft at the fool 
of the mountains ; it cannot have tbrmetl this cleft, 
because it has a sufficient space to spread above; 
it must therefore have found this passage open to 
receive it, at a lower level, when it began to flow; 
which will yet more plainly appear at the point of 
ks issue. 

733. In the interval where the Eger was con- 
cealed from me by the depth of this cleft, I crossed 
two remarkable hills ; unluckily it was raining, so 
that I could not quit my carriage, nor sec the ob- 
jects distinctly except at a small distance. In as- 
cending the first of these hills, I went up a very 
steep side, which was of great extent, and was co- 
Tcred with Itiocks in no less abundance than the -ter- 
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races near JViseenhtid ; these blocks being overspread 
with lichens y I took them at first for gr anile ; but 
as I proceeded, I sent the postillion occasionally to 
ftrike off fragments of them with a hammer which 
I always carried about me when I travelled ; and he 
brought me first pieces of a very hard white gra- 
nulated quartZy and then, after successive inter- 
mediate degrees of induration, some of a sand- 
simu of which the surface, to the depth of three or 
ftnir lines, was of a rusty colour. The following 
blocks^ though externally they appeared the same 
on account of the lichens^ were of a breccia con- 
taining large fragments of quartz^ imbedded on a 
▼ery heurd substance. Lastly, all these various kinds 
of blocks were lying on a coarse sa^idy which might 
have been mistaken for granitic sand; but it was 
entirely composed of small crystals of zvkite quartz ; 
I saw some pits where it was dug : there were among 
it some concerted • masses which were taken out 
whole, but were easily bix)ken with the hammer. 

739. The upper part of this hill was of consider- 
able extefnt, and much intersected; I saw on it the 
same blocks as on the slope by which I had ascended 
to it; but, as I descended on the opposite side, tliey 
soon diminished in number, and at last disappeared. 
The whole of this latter side of the hill is culti- 
vated, and slopes gradually down to the level of a 
vale, along which I travelled for some time; Itben 
went up the other hill, on a side much broken and 
covered in many parts with the same kind of blecks^ 

lying 
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I^ing on the same soil of coarse qvartzeous Mndf 
as I had observed on the rapid side of the pre- 
ceding hilL Tills repetition of the sa^ie phenoQiena 
in two ridges of hills which have their homologous 
faces turned in the same direction, with the same 
circumstance, tiiat their steep sides are covered wi^ 
blocks^ while there are none on those that form 
gCHtlt slopes; the vale also, which separates these - 
hills^ and which from its breadth and depth, caiiDOt 
have been a channel for the transmission of the 
blocks io the rapid slo|)es; lastly, the £/ocA:j .them- 
selves, which do not belong to any strata exteCT 
nally appearing; all these phenomena, I say, concur 
in determining the catastrophes that uiust have 
taken place in this spot. Throughout the whole 
extent of this region, the strata have subsided; tbe 
'cale shew^s the direction of the principal subsidedice; 
the abrupt sides mark the lines of the fractures at 
the points of direct subsidence ; the sides with gentU 
slopes have been produced by the angular vwtiom 
of the strata ; and the blocks have been expelled 
from within in the spots where great subsidences 
have taken place in tlie front oi fractures. 

740. After having crossed the second of these 
ridges, I met w^ith blocks and sn}aller masses of 
granite; some of them were grey, with large 
crystals oi feldspar^ and others reddish, with very 
small crystals; blocks of breccia were everywhere 
intermingled with them. 1 afterwards found tbe 
roid paved with basalts; but a more wretched 

pave- 



pavement cannot easily be iinatfined, It htid for- 
merly been made to improve the road ; but it was 
In such a state when I passed over it ; that my 
carriage would have befen broken in pieces,, if 
the postillion had not driven as slowly as pos- 
sible. I saw here and there, in some inflexions, an 
argillaceous soil, which appeared to have been 
produced by a decompositioir of schistus, being in- 
terspersed with laminiB of that stone. ■ 

741. At last I recovered sight of the Eger, at 
its issue from the long defile at the foot of the 
mountains, into which I have mentioned its entrance 
at a higher point; below this, it continues to flow 
in the same direction, having here, as well as above 
the defile, an open soil covered with meadows on the 
left; it cannot, therefore, have exerted any effort 
to cut its way through the foot of the mountains, 
but must have found this passage already prepared 
'for it when it began to flow. After it has issued 
forth, it takes its course along an abrupt side, which 
is the continuation of the right bank of the defile, 
and forms the foot of some gjanit'ic eminences; 
from the appearance of the ground, I could judge 
that tlie strata passed under the hills which I had 
jut^t crossed, and which 1 had found to consist ex- 
ternally only of loose soil, mijed «ilh Hocks of 
many different kinds, and jiarticularly, on a part of 
"the last hill, of various species of granite, some of 
which do not appear in Uie exterior strata. Tbo 
k pUun is the result of a great subsidence ; but during 
Vol. II. T this 
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this catagrtrophe, the parts remaining at a higher 
. level must have undergone violent shocks, and must 
themselves have subsided, tlu>ugh in a less* degree, 
fiefore the latest catastrophe took pl€u:e, large spaces 
of the surface of the stony strata had ^ilready been co- 
- vered with loose strata mixed with fragments. In parts 
where these loose strata are of a great thicknessi theie 
are wide and deep cletlLs, the sides of which are reduced 
into slopes^ and covered with grass; but wherever 
such clefts have been made in the mass of the 
granite itself, but with little loose soil on the suf- 
fiEtce, the sides have remained abrupt, and exhibit 
sections of the granitic strata in very great disorder. 
• Lastly, there are some very large double fractures 
so deep tliat all tlie intermediary masses of strata 
have totally disappeared ; and in one of these 
Carlsbad is situated. 

742. Before I came to this double fracture, il'hich 
has formed a valley, I crossed the Eger at a point, 
. wherCy after having wound freely through the mea- 
dows at the foot of its steep bank on the rigiit, it 
is repelled by a promontory advancing from that 
bank; and being thus obliged to bend its coul^ 
aa*oss the open space, it afterwards flows on tlie 
opposite side. Tliis promontory, like the hills over 
which I hud travelled before, is composed of loose 
strata ; tlie river, having attacked it from the first, 
had formed a cliff here; but the large materials 
falling from it being accumulated at its foot, the 
stream was consequently forced to retreat, and the 

diff 
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^ cliff has since been reduced iDto a slopCf wbicb i^ 
covered with grass^ except - in one part, where I 
could perceive that it was still attacked by ^e 
river during great inundations^ 

743. On arriving in front of the entrance of the 
valley within which Cai^lsbad stands, a very striking 
scene presents itself; this valley is at first narrow, 
but afterwards it becomes wider; its abrupt sides 
are covered with firs ; and among these rise large 
pyramids of granite, forming a magnificent frame 
to the town, which ascends in an amphitheatre m 
, the centre of the picture. A small river called the 
Topel issuing from this space, and proceeding to join 
the Egery is crossed by a bridge at the entrance Of 
this valley. 

Sept. £Qd. I had a recommetidatioii from M. 
'Von Lilienaw oi Egra to M, Mayer, chief Ma- 
gistrate of Carlsbad, whose son was so good as fo 
accompany me in my first excursion in the neighbour- 
hood, an account of which may serve to convey 
some idea of the picturesque scenery produced here 
by the catastrophes of the granitic strata. We 
ascended a pyramid of these strata^ w hich projects 
from the slope of the left bank of the Toptl^ arid 
commands the town. 

• 744. This pyramid is called the Hirsch-stein, 
(Stag-rock,) and from its summit we overlooked 
some of tiie surrounding hills. When viewed from 

T $ the 
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the heights, this valley presents very much the saiDe 
appearance as that of the JViesent ; but there tfie 
rocks consist of strata of lime-sfone which conUin 
marine bodies ; and it is interesting to see the $aroe 
phenomena in granitic strata. Besides^ as CarUbod 
is a place much frequented on account of its baths; 
and as the bathers here are required to take a great 
deal of exercise, the description of the geological 
phenomena which may be observed in the \Jcinilj, 
will add new interest to the walks and rides of those 
t(rho may happen to read it; by pointing oiit to thein 
examples of the various kinds of monuments now 
remaining to us of the events that have happened 
on our globe, and more particularly by proving 
that all the catastrophes, of which there are vi^fe 
traces on the surface of our continents, took place 
before these continents were abandoned by the seOf 
and consequently before the rive7^s began to flow on 
them. 

745. Nothing contributes more to the picturesque 
appearance of this place, when approached from t6e 
valley of the Eger^ than a church handsomely buih, 
which rises in the centre of the amphitheatre formed 
by the town, and is the first object that meets the 
eye between the romantic sides described above. 
At first sight it could not be supposed that froffl 
this space there was an opening into any passage by 
which it was possible to proceed farther ; but, dn 
ascending the course of the Topelj tlus stream is 
seen to issue from a defile on the right, and to turn 

round 
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round a promontory on which the church is built: 
it ihen takes its course between the town, and the 
abrupt side on its left bank, flowing among large 
faiasses of stone ; on a superficial view, it might 
be supposed that these masses had been brought 
•down hither by the stream ; but we soon found a 
proof to the contrai-y; for having ascended the de- 
file, we came into a small plain covered with mea' 
flows, in which the Topel flows, after issuing from 
another defile above. Now it is evident that in this 
.plain the river must hare deposited whatever it has 
been able to bring down from the higher parts of 
its course; since this is a wide space, in which It 
cannot liave any rapidity ; and in fact, for a long 
time, it has not spread here, during its inundations, 
any thing more than sand. The meadows have even 
advanced into the defile, on the Carlsbad side ; and 
a part of the town, which extends along the lef^ 
bank of the river, bears the name of If'iesej as 
having been formerly meadffms. On one side of 
this interior basin stands the assembly-room, whence 
begins what is called the AlUy ; this is a plantation 
of trees in the lower part of a large combe, which 
^ itself covered with wood, and through which the 
walk is continued up to the top of the hills. 

7*6- From tlie Bummit of the Hlrsch-stein I 

|bund it easy to comprehend the nature of the ca- 

(tastrophe which iias happened in this spot; two 

principal fractures havt: here taken place, at some 

distance 
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distance from each other; and the intermediate masi 
has irregularly subsided, inclining from the plain oo 
tlie left, towards the valley of Carlsbad on the 
right. In this valley, the sides of both the frac- 
tures are abrupt, and are interspersed with pyrt- 
middl rocks. One of these rocks, which projects 
from the slope on the opposite side of the valley, 
is called the Three Crosses ; indeed it very niudj 
resembles the Calvaries so common on the coati* 
pent. The Hirsch-stein^ though lower than tiui 
rock, rises to the height of several hqndrecl feet 
above its own base on the side next the river ; its 
strata are nearly vertical In the part where they re- 
main qnited ; but its base is formed by large masses 
which have fallen from it, and whiqh give it the ajH 
pearance of an obelisk ; between these masses, low 
walls have been built, in order to render it more 
firm. Winding paths have been cut here, and other 
means contrived, to facilitate the ascent to the sum- 
mit, on which there is also a cross, with a rail tp 
guard the brow of the precipitous sides of the py- 
ramid, that they may be looked down upon with 
safety. From this summit, the inflexions of the hill 
behind the rock enabled me to judge, that the strata 
incline towards a point of suhaidence less consider- 
pble tlian tliat whence the valley of Carlsbad re- 
sulted ; for on the opposite side of this hill there is 
another valley, the bottom of which is formed by 
Vi large mass of strata entirely sunken between two 
irregular fractures. 

747.1 
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747. t<I afterwards walked up the town on the . 
right bank of the :river, where the houses ai'e built 
so nean tlie foot of the rocks, that the latter have 
been icutiawAy, in order to procure a little space 
behind :tbeseiiouses. I could here see, tliatp though. 
this side of the valley is higher thgip the other, it 
has however also subsided^ with sin^ilai* accidents; ^ 

• . . to "' ^ 

Its strata present their section above, and descend, 
turaing ^ their plane towards the higher ^nd of the 
valley ;;.aad as, in different masses, they have dif> > 
fcsrent degr^s of inclination, it may be judged that ^ 
there ^re . interior fractures, indepefidently of the. 
clefts vj)ich externally divide them. 

• , I • • • 

748. I shall not enter into any details respecting 
Carlsbad itself, or the waters of its. baths; it is a » 
place which has been often described, and I think ; 
I, have said enough of its geological phenomena, t9 
raeall its .scenery to the memory of those who have . 
been there, and to awaken the attention of others 
viiio may visit it hereafter. J set out from hence at . 
hfiLlf past \% and took the ro^d to ToplU; my ^rst 
sllige. being to Buchaw, four miles distant, where l^, 
arrived at four o clock* I first ascended the hills on 
tbe.right bank of the T'opelr and above the rocks, I . 
fQund their summits cultivated* I have already 
said that most of the summits of these hills are . 
covered with a very thick loose soil ; but here, above 
this soil, rise parallel ridges of gra^ntic rocks, in 
ivhich the strata present their section at the top, and 
are strongly inclined inwards, When I had reached 

the 



the highest point of tlie hill, I saw on the ; 
vast subsidence in the form of a half tunnel, 
terior surface of which is cultivated down id the 
bottom, where it terminates near a cle't in the rocks 
forming a part of the enclusure of that space co- 
vered with iiiEado^^'s, through which the Toptl 
flows in it$ way to CarUbad- 
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749. Having proceeded some way farther € 
sumipit, I caine to t!ie head of a large combe < 
a rapid declivity, the bottom <if wiiiuti was covered 
with meadows; and here, notwitiistanding the 
heavy rains of the preceding days, there flowed only 
a rivulet; for combts cannot retain any water but 
^uch as fails immediately from the uir, or trickles 
down from the springs on their aides : the sides of 
tiiis combe, however, were in ail respects similar 
to those of the vallies, being abrupt and beset with 
rocks, between which fir-trees were growing. From 
its lower part, I ascended a hill, and afterwiu^g 
entered a high vale, the bottom of which is covered 
■with grass and a little marshy, because the water 
does not run off from it entirely. In this vale I 
found an immense quantity of blocks of gramti, 
«ome of which were very large. After several ia* 
ponsideraLle descents and rises, indicating only thatt 
■ during the general subsidence of the strata, some 
pf the masses had sunk to a greater depth than 
pthers, I came to a high plain, of creat extent and 
all cultivated, on which are two large insulate4 
jnounts: tlie mount most distant from the roed is iq 



the form of a very regular coiie, but it was covered 
with grass from top to buttorii, having only on its 
aurlace some projecting rocks, the nature of wliich 
I could not disiinjuiish, bi^causf of the distance: 
the nearest mount was a large rock of gramte, en-', 
circled with a village, and crowned with an ancient 
castle, which the postillion told ine waa cmlltid Eint' 
herg-. No cause tlmt has be«n in action since the 
continent has existed can liave produced these t«o 
insuialKii mmmts on the highest soil throughout a- 
great exteat of coimtry. In this elevated plain, tha 
graniu is very near the surface, and is seen in the 
aides of some small eminences, which have been 
(Cut for tlie purpose of levelling the road. 

750. I afterwards crossed several hills, and in 
pBe of them I again met with the kind of granite 
which is easily decomposeJ : its surface is very 
BOft, but I saw its strata in the sections on the sides. 
of the road ; thtse strata incline inwards, but irre- 
foisriy ; wherever tha sections are at a certain 
Jiei^ht, they moulder down, and fall in masses, 
■which break into separate grains, when struck with 
ft hammer. The whole soil, to a great distance, 
consists of this granitic sand; yet, without any 
frh^nge in it, I suddenly saw the road covered with 
fragments of bamlt, and bordered with basaltic - 
prisma. Remarking, near the road, an eminence* 
of a conical form, from SO to 25 feet in height, I 
suspected that it might be the source of these ba- 
salts; and quitting the chaise, in order to view it 

more 
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fuorc nearly, I found that in fiict basaltic prism 
^vere taken from its foot, the largest and most ep- 
tirc of which were reserved for bordering. tlie road« 
and the rest were broken, and thrown on tbe 
surface. j 

• 

751. For some way beyond this, tlje. soil of tbe 
hill continued to be of granitic sand; but at last it. 
changed, and I saw nothing but fragments of te-^ 
salt on the surface of the fields. Many cones here 
rise on the nearly horizontal soil ; observing one of 
these cones near Buchaa\ which is situated lu a 
vale, I ascended it, while the horses were changed:, 
it was entirely covered with grass, except here and 
there, where some rocks appeared, composed of 
vertical prismatic basalts; in walking round this 
cone, I saw likewise several pf^isms^ the upper ex« 
tremities of which rose some iucbes above the 
gi^ss. 

752. At a quarter past five, I set out from 
Buchaw for XAbkowitz^ at the distance of two miles, 
and arrived there at eight o clock. The road, which 
is a causeway carried on in a strait line, rises aad. 
descends, according to the inflexions of the ground. 
The soil here is cultivated ; and for a long time it^ 
consisted of a brownish earth mixed with basaltic 
rubbish, the latter being still used for gravelling the 
road ; but it changed, on a slope of some rapidity, 
which I descended towards a vale, where I saw 
sevei^al projecting rocks of viicageous -scfiisluSf 

Having 
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Having crossed the vale, I ascended a bill of the same 
ichistuSy the rubbish of which was now mingled with 
the soil : blocks* of this stone lay along these fields, 
and on the borders of the road, where they were in- 
termixed with blocks of gramfc. But as the ba-^ 
saliic mounts have been seen to commence in the 
soil of granitic sand, so they continue to appear in 
ttiese soils of schutose rubbish. In a piart where 
the causeway was carried over a mount of this kind, 
I saw basalts on both its sides, which had been cut 
ilown to some depth ; its surface also was still co- 
vered with basaltic fragments ; but at last I saw it 
gravelled with fragments of quartz. Here the light 
fdiled me ; and I could discern nothing farther till 
I reached Libkowitz, except that there was no 
change in the nature of tlie soil, and that the 
causeway, of which great care is taken, was all the 
way bordered with heaps of fragments of quartz 
brought thither for the purpose of repairing it 

753. It IS evident that, since the continent has 
existed, no cause can have produced so matiy 
changes of soil on these successive bills; but the 
attention is here more particularly excited by the 
basaltic cones. Cones naturally recal the idea of 
volcanoes; now those of real volcanoes have been 
formed by lavas flowing from their summit, and by 
showers of comminuted scoriae (commonly called 
volcaTfic cinders) thrown fiom their crater : but this 
is not the manner in which these cones have been 

formed ; 



formed;, for, with respect to the construction o{ 

lieir mass, tliey differ in nothing fVom the cones or 

L pyramids of granite, sclimtus, and gneiss, among 

^ wliicli they are found. Now this appears to a^«e 

I with my idea that basaltic lavas issued forth on thft 

' bed of the ancient sea, where, when they haA, 

'• cooled, they entered into the class of solid strati^ 

.and afterwards participated in all the catastrophe^ 

' fractures, partial subsidences, and angular modonii 

■ to which, as I have heretofore explained, the pyra- 

, midai mounts of every other kind of stratum owe 

' tiieir origin. As for the connexion between tbe 

bases of these different pyramids, it cannot possibly 

be discovered, because it lies at too great a depth 

•below the surface, which is covered with theii 

-■ rubbish. 

' '■__ Sept. i5dl At half past six in the morning, I 
set out from Libkowitz to Padorsam, distant two 
miles, and arrived there at half after nine. I pro- 
ceeded for some time on the same causeway, across 
9 country consisting of argillaceous strata; iu ge- 
neral, these are reddish; but some that are bluish 
are intermixed among them. In those parts where, 
■if\ order to soften the declivities, the road has been 
cut to a considerable depth, sections of these strata, 
BOmetimes horizontal, sometimes inclining inwards, 
appear on the sides. This combines with all the 
other very numerous examples which I have already 
i pccasioo to adduce, in proving, that, before tbo 




xtoiiy strata underwent their latest catastroplies, 
'they had been covered with the soft stiara^ whidi 
'consequently participated in the same cataati-ophea. 

754. This ej(celleiit causeway, which 1 had foT- 
'lowed for some time, is the high road to Prague; 
and I was sorry when I wag obhged to quit it, and 
turn to the left, the roads across these argillaceous 
■lands being in very bad condition after the late rains. 
I now descended into a vale, beyond which I crossed 
■two ridges of iiills perfectly similar to each othei" 
in their nature and their form ; they consisted ex- 
■temally of a very thick hose soil, covered with a- 
■"bundance of blacks oi granite , of granulated quartz, 
and of brcecia, lotennixed vi\i\s. ■ boMlt ; in both 
these ridges, the side on which I ascended was very 
-..rapid, and the loose soil was there so deeply fur- 
rowed by the rains, that I saw beneath it strata of 
a reddish sand-stone, which, in different places, were 
differently inclined; while the opposite side of each 
ridge extended to a great distance in a gentle slope. 
I' have already described many of these parallel 
-ridges, each of which is steep on one side, and 
*Blopes gradually downwards on the other, the ho- 
•inologous sides being turned tiie same way : an in- 
dication of parallel fractures of the strata, fol- 
lowing the direction of interior caverns, tovrards 
which the separated masses assumed en inclination 
breadthwise. 
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755, After I had crossed tlie vale at tiic foetaf 

'the laat of these hills, I found a great chati<{$ b 

the form and nature of the ground ; I . aBceoded 

another hill, iti which the gentle slope on one side 

was no longer contrasted by a rapid declivity on tbe 

ottier, both slopes being eqnally gentle ; llic a<ul 

I (here Ma§ of sand, mixed with graniiic rubUsti; 

vhicli occasioned a great improvement in ttxe lo^- 

The ground continued to rise for a considerable wa|, 

>tbough with many inflexions ; some deep cletts 

' afforded me a sight of strata of grey sand-atmtj 

much fractured, and in great disorder. There were 

many blacks of granulated quartz at the surface; 

and on tbe summit they lay in such quantities as, to 

,faave prevented cultivation. This high ground is 

surrounded by mountains; their line appeared,^ 

firEt to be continuous; but, as I advanced, thcjr 1)(^* 

-jgan to separate into pyramids, which, as I perceive^ 

fcisvhen I passed before their intervals, were the €%■ 

'tremities of angular ridges extending bebiad IP 

f" nearly parallel directions. Through these interyajli 

. .1 saw a distant chatti of mountains so hlghj Ui^ 

■tlieir summits were at this time involved in clouds. 

This was the chain of the Ertz-gebiirge, which is 

I flowed by that of the Riesen-gebUrge or Gimt's 

t ^piountains ; these chaios arc divided by a great k- 

,,tersection, where tlie Elbe finds a passage fro» 

,^okemia into Saxo)iy. In my descent from ttuB 

high ground, I saw, on my right, a tract of couuUy 

fverywhere interspersed with large insulated pyra- 

-_ ■ iitiils; 
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mids; and it was towards this ti-act that I was. now 
on toy way. 

75.6. I descended from these hills, by a very 
. gentle slope, into a vale, in which art situated three 
. large towns ; one of these is Podhorsam^ where I 
was to change horses. In this slope, there are se- 
veral inflexions, or small vales, with rivulets flow- 
ing in them on grsissy beds. The waters of these 
vales, and even of that of Podhorsam^ not being 
• sufficient, in common seasons, to supply the wants 
of the inhabitants, it has been found necessary to 
retain the rain-waters, by constructing across these 
vales some dikes, wliich, though not raised to a 
great height, produce large reservoirs, because the 
slope is very gradual. Hence the water is drawn 
oflF by small sluices at tlie bottom of the dikes. 
Thus it is very clear that these vales cannot have 
been excavated by the waters w hich flow in them, 

757. At half past 10, I set out from Podhorsam 
for Saazy two miles distant, where I arrived at one. 
I first, by a gentle slope, ascended a hill with a cul- 

^ tivated summit, but cut down abruptly, on the left 
of the road, towards a large vale, of which the 
meadows come up to its foot: the sides of several 

, promontories that advance from this abrupt part 
have crumbled down ; but their cliffs are easily dis- 
tinguishable because of the regularity of the" slopes, 
which are covered with grass. The' soil of the top 
of the hill is full of small hiasses of white quartz 

and 



and granulated quartz ; but I saiv nu blocks, ^11 I 
came to a village at the bottom of a slope, where* 
number had been collected for the purpose of 
makiiij^ stOLic enclosures. 7'he summit of Ihe fid- 
. lowing CEninence aftorded me a nearer view of fta 
region of the pyramids, which Iiad a most singular 
appearance, as it resejubled a camp composed of tents 
of a gigantic size. They occupy a vei'y wide tratl of 
ground, extending one behind another, to a great 
distance ; and in the midst of them rises a naountain, 
whidi itself has pyramids along its summit, and of 
which tbe sides descend to the common base oi 
other pyramids. 



I 



758. As I crossed a slight inflexion of the 
vated slope, I saw the road bordered for a coodidB'- 
[ able way wilh blocks which had been detached bj 
gunpowder from larger masses, undoubtedly for tbe 
purpose of clearing the fields ; some of these wen 
o( ^ grey gratiite with small crystals, others of » 
pseudo-granite formed by the adhesion of small 
masses of quartz, and others of gramtUited quartz. 
, I descended towards the next vale by a hollow 
road, which, serving also as a channel for ihe railH 
L, waters that fall on the adjacent slopes, has its ^des 
■ .abruptly cut; and I saw some very large Modu 
projecting in these sides, and some scattc red on the 
bottom; whence it is evident that the loose soil 
•h^e contains these masses to agreatdeptli, lu the 
.extremity of this hill tliere are two comlta; and oa 
the lower part of the slope of that on tberi^ ite 

$maB 
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small town of Saaz is situated. Before I arrived 

; there, I saw that on the skirts of the town there 

were meadows with large plantations ; and beyond 

these I remarked seme cliff's, which I concluded 

t must have a river flowing at their foot. 

759. At half past one, I set out from Saaz^ 
: wishing to proceed three miles farther to Brlr^ 
where accordingly I arrived in the evening. On 
. quitting Saaz^ I found the Eger flowing in the v9.1e 
by the same cliffs which I had seen from a distance : 
- these iclifFs are attacked, not by the river, but by 
the rain-waters falling on the loose soil of the brow 
of the hill, w here they make many deep furrows, 
and wash down the earth to the borders of thq 
stream, which carries it away during floods, and 
thus prevents it from accumulating; so that, before 
any slopes can be formed here, and bound by ve- 
getation, the base of the hill must, by this demo- 
. lition, be made to retire farther back. In several 
* places, I saw regular stony strata in these cliffs; 
and when, having crossed the river, I ascended the 
^hill by a combe j which is very wide in its lower 
*part, but narrower towards the top, I again met 
with the same strata in the sides of the combe, 
^%vhere I saw them inclining inwards ; whence it ap- 
■ pears, that, at the time wlien the valley was pro- 
duced hy ^ subsidence, the strata on this side as-i 
sumed an inclination opposite to it. , The upper part 
' of the hill is covered with a great thickness of xvhitc 
clay ; and under this there is a loose dciil of a dit^ 
VOL. IX, U ferent 



290 

ferent kind, which is about 1 feet thick, as I conld 
judge by some deep clefts, and contains large masses 
of granulated quartz and of basalt* The river 
finds a passage towards the right ; and I followed 
its direction for some time travelling over the 
hciglils. 

760. After I had proceeded a certain way; I de- 
scended into a large vale, which contained a villi^ 
surrounded with meadows, and in wbicb there 
flowed only a brook in its way to join the Eger ; yet 
its opposite side was abrupt, and was everywhere 
deeply channelled by the rain-waters collected into 
rills on its surface. Having crossed this and twa 
similar vales, with villages and meadows at their 
bottom, and watered only by brooks, I entered 
another, along which the road passes. As I ap« 
j)roached the region of the cones or pyramids^ I saw 
the nearest of them change their form, as I passed 
before their line at a higher or lower level, accord- 
ing to the inflexions of the road. , From the higher 
parts, I looked down on the base of these emi- 
nences, some of which, at first though they had ap- 
peared of considerable breadth, were reduced, as I 
advanced, into simple cones; while some, which I 
had taken for single pyramids, were multiplied into 
several distinct ones, ranged on the sance lin^ 
one behind another. In short, there were very few 
of the eminences near the road, which, as I pro- 
ceeded, did not undergo some apparent change; 
but, as I passed over too small a space to produce 

any 
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any considerable tlifTercnce in the angle formed by 
Iny eye with the more distant eminences, I saw, in 
their figure no perceptible alteration; and few of 
them assumed any other appearance than that of 
large pyramids* The loose soil of the hills over 
which I was travelling was composed of rubbish of 
schistus or of gneiss ; along the road, I saw some 
great blocks of 'granulated quartz^ but more fre- 
quently large basaltic balls or pr'wm. 

761. When I came to the extremity of these hills, 
I saw before me a vast valley, or rather a plain. 
I had nearly passed tlie region of the cones^ though 
I still saw several of them at no great distance on 
my right, and one on my left, which had on its sum- 
mit i&n ancient castle, and at its foot the small town 
ciBriXj where I meant to pass the night. I should, 
indeed, have spent the following day there, for the 
purpose of observing the canes in the neighbour- 
hood, bad it not been for my fall on the Ochsen- 
koj^^ in consequence of which, my knee was still 
in audi a state as not to admit of my making long 
excursions on foot But luckily M. Von Lilienaw 
had favoured me with a letter of' recommendation 
to Dr. Reuss, who resided at Bilin not far out of 
ipy road to Topliz ; I therefore determined to go 
thither the next morning in order to call on him ; 
being very certain, from what M. Lilienaw had told 
me, that, if I had the good fortune to meet with 
huQ, he would supply the deficiency of my own ob- 
servations by the most accurate details. 

u 2 Sept. 
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Sept. 24M. — I set out from Bru\ at half past 7 
in the morning, for Bilijiy which was at the dis- 
tance of 3 miles. In the road, I went up a kind of 
of combcy w^ll worthy to be particularly described; 
as affording a remarkable example of that gradual 
effect of rumiwg waters^ of which the continuanu 
is observable, and which, in many places, is not yet 
terminated^ though in what inannef it will end may 
evidently be seen. 

762. This combe serves as a channel for the rain- 
waters, and those of the springs within a great extent 
of ground : so that, when the former are abundant^ 
they still attack its sides, which they liave reduced 
into cliffs, because the exterior mass of the hill mt 
sists entirely of loose strata, A small permanent 
rivulet being produced by the springs, the bottom of 
the combe is covered very thickly Avith grass ; but 
this bottom, having undergone, during the subsi- 
dence from which the combe resulted, several frac* 
tures across its breadth, whereby successive stepSf or 
small terraces, have been formed in it, the rivulet 
falls in a cascade at the extremity of each of these; 
and as they are composed of loose strata^ it wears 
away their edges when it is full of water, so that 
they are gradually carried backward tlie whole way 
up the combcy each of them being shortened below, 
in proportion as it gains in extent above. At the 
time when I passed up the combe, this process was 
very clearly shewn by the effects of the late rains, 
the water of which had not yet all run off. Tbc 

cascades 
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oadcades Were still turbid with the earth detiacbed 
from each of these small sections of the loose strata; 
but this earth was soon deposited on the gi^ass of the 
ten'ace below. Now the progress of this operation 
was particularly indicated by the nature of the 
herbage; that of the higher part of each terracei 
being raised by the earth which had "been washed 
down on it, consisted solely of gramineous plants, 
and was therefore of a uniform tint; but annual 
plants still prevailing on the lower part^ the verdure 
there was of different shades. Earth falls on these 
terraces also from the sides of the combe^ which are 
still crumbling down ; and this, in time, will change . 
its bottom into a regular slope, where no appearance 
of the steps will remain. This crumbling of the sides 
has already taken place throughout almost the whole 
extent of the combe, which is 3ufficiently widened in 
the upper part, to have permitted them to be there 
reduced into slopes, and covered with grass. From 
tlie highest of these retreating steps I entered a vale 
in the upper part of the hills; the bottom of this 
vfile . is covered with meadows, and its sides, rising 
in a gentle slope, are cultivated- The vale there-. 
fore, since its entrance is Uie point from which the 
cascades begin, will supply the earth requisite to re< 
duce both itself and the combe into an uniform slope. 
Thus w^e find here, under a new aspect, an example 
of those operations of waters on slopes, which pre- 
sent u^ with chronometers so infinitely varied. At 
every height we see some opemtions of this kind, 
requiring time to be brought to a certain determi- 
nate 
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nate completion ; in many places, they are already 
completed; and this would be everywhere ihe case^ 
if our continents were of very high antiquity. 

763. As I proceeded to^yards Biliny I saw some 
cones to the right ; and 6n the ground were large 
basalts, occasionally intermixed with blocks of gr^^ 
7iulatcd quartz. From the higher part of the slope 
above Bilifij I saw that small town, which is built 
airound a cone rising from the bottom of a large 
valley, at the entrance of a very deep defile, whence 
issues the small river Biela. This slope, the whole 
way down to Bilin^ is scattered with large basaltk 
prisms and balls, on a soil composed of their mb-, 
bish ; however I still found here sotpe blocks of gra- 
nulated quartz, and some others of a fine gramtt 
with crystals of red f eld- spar. 

764i. Dr. Reuss was fortunately at home, and I 
experienced very great kindness from him. This 
gentleman has published a Lithology of the Circk 
of' LeutmeriZi which is the country of the pyramidal 
eminences: I could not therefore have been refcned 
to a person more capable of informing me of every 
particular relating to them. From him I learnt that 
these cones, which, when viewed from a distamre, 
are so similar in their form, are yet very different 
in their nature; th^t many eire basaltic ; but that 
great numbers of them consist of other kinds of 
stones, and amongst the rest of a porphyric schistuSi 
(the porphyre schiejcr of Werner,) the substance of 

whiclj 
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which b gneiss^ and the laminse contain, like por- 
phyry, an abundance of small crystals of feldspar. 
This region of cones, as I saw from the heights 
above JBiVm, commences at BrLi\ ^and extends as far 
as the Elbe, being chiefly confined between the 
course of the Biela, (otherwise called Tibaj) which 
falls into that river at Aussigy and the corresponding 
part of the -Eg cr, which unites with it near Zee^^-^ 
tneriz. As I was told by Dr. Reuss, the principal 
cones composed of schistus are, first, beginning from 
Bria^9 the Breetz-bergy at the foot of which that 
town is built, and then three others that I had passed 
in coming from thence, the Spitz-berg, the Schlad- 
ffig'bergy and the Selniz; I was now at the foot of 
' the Biliner-steiny or Rock of Biliriy which is also of 
this class ; and farther on towards the Elbe are the 
Kostomblot, the Gros Franz^ the Millitschauer-berg, 
the KUtschen, and some others at a greater distance. 
There are differences in the basaltic cones which are 
intermixed with these, as the basalts of some being 
in prisms^ while those of others are in balls or 
tabuUe. Dr. Reuss shewed me some basaltic prisms 
brought from Buchaw, through which place I had 
passed; on bieaking them, they were found to con- 
tain balls about the size of a walnut; when the 
prisms are decomposed by the air, the balls remain 
scattered on the ground. The large basaltic balls 
are like those which I have elsewhere described ; in 
the coure of their decomposition, they split, into 
concentric -^/r^^a, and these strata themselves sepa- 
rate into grains. 

765. Dr. 
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765. Dr. Reuss was so good as to go with me 
to view the BUiner-steiriy the description of whidi 
may convey a sufficient idea of this class of emi- 
nences. This rock, rising from the soil of a vale, 
and consisting of a group of pyramids, resembles, 
on a small scale, the Aiguilles in the valley of Chor 
inouny near Mont Blanc, and has been produced in 
a similar manner : it is composed of pyramidal la- 
minae of the porphyiic schlstiis, which, having un- 
dergone, during their catastrophe, an angular motion 
attended with a shock, were thus split into separate 
masses of sti^ata, now become nearly vertical. We 
have here, as well as in the Aiguilles de Ckamowy, 
an example of the various actions, which, since the 
retreat of the sea from our continents, have been 
exercised on them, according to the situation of their 
parts, by exterior causes. This cone, on one side, 
terminates on the brink of a deep cleft, at the bot- 
tom of which the Biela flows. Now on this side its 
base is continuing to wear away, from the effects of 
the rains, the frosts, and other actions of the air; 
and the progress of the demolition is even very rapid, 
because whatever fragments fall down into the cleft 
are carried away by the river : upon the slope here, 
therefore, there^were only a few straggling blades 
of grass; for during great rains, the whole surface 
sometimes slides, from top to bottom, into the cleft. 
But the case is very different in the other parts of 
the rock, the several masses of which, forming dif- 
ferent ridges w ith intervals between them, are worn 
away, in the same manner, on their sides ; but the 

rubbish 
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rubbish detached from them, being detained at their 
foot, rises against them in slopes, and tends to fill 
up their intervals, in which this' new soil already 
ascends to a great height, and is covered with plants 
and bushes. To this cause, as I have said before, 
is to be attributed the regularity of many of the 
pyramids which I have elsewhere described, and 
trbich were originally studded with rocks, though 
only the summits of these rocks at present appear, 
the intervals being filled up with rubbish. 



- 766. We then descended to. the edge of the deep 
ckfi, where Dr. Reuss made me remark that only 
gneiss was' to be seen on either, side, but with its 
strata in different situations; in the Bilina^'Stein 
they incline inwards, descending beneath the mount; 
while on the opposite side of the cleft, though at so 
3mall a distance, they present their plane towards the 
lower part of the valley. It is therefore evident that, 
though there has been here only a simple JractU7'e of 
the strata, this fracture, which, to a certain height, is 
filled up with rubbish, must have extended to a 
sufficient depth to permit the masses on its opposite 
sides to undergo very different angular movements; 
in consequence of which it has been widened above, 
and a passage has thus been opened for the Biela^ 
arriving hither through meadows, where it holds a 
winding course. During this catastrophe, in which 
all the strata were involved, those of porphyric 
schistus were precipitated into the sunken space, 
leaving the gneiss uncovered; as I have shewn, to 

4 have 
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have been the case witli the granite in the mountaiii* 
of Fichtelhti'g, and as, m other places, the strata 
of lime-stone, by similar catastmjjhes, have beeo 
deprived ot their covering of sand-stone. In Ibe 
intervals of the pyraatidal mounts, whetlier sckiKtm 
or basaltic, Uie whole ground, to a ereat distance 
from this region, \s covered «ith basalts of different 
kinds; and it is in a mixed sand of schistose and 
basaltic rubbish tiiat the garnets are found which 
form an article of commerce, under tlie name £»f Bt^ 
heniian garnets; yet no basalt, nor any kind of stODC 
that appears externally, is known to contain them; 
so that their origin lias not j'et been discovefed, 
thougii they are met with in great abundance io the 
superficial soil. 

767. After having received all this information 
from Dr. Reiiss, and made these observations in \h 
company, I set out from Bdin for T'Oplis, where 1 
arrived at 4 o'clock. I first crossed the large valley 
Or plain of which 1 have spoken, and then proceeded 
along the foot of the Erlz-gebUrge. In this valley, 
there are beds of coal, under strata of nand-stcntt 
strata of stone-marl are also found here, and ue 
used for making lime. According to the information 
which I obtained, coal is met with in other vales 
between tliis and Egra; and as, in some places, it 
is seen to pass under the gneiss, it is supposed by 
some to have been originally thus situated. Bot 
I have already shewn it to be beyond a doubt that 
beds of coat proceed from peat'mosses, which were 
8 forn^ 
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formed on islands in the ancient sea; and liiat, these 
islands having aftevwards sunk beneath the level of 
the waters, tlie pe^ was there covered ivith strata of 
sand and inarl, frequently containing marine bodies, 
and certainly posterior to the strata of gneiss. After 
tWe peai had been mineralized into coffi, and covered 
with stony strata, the whole bottom of the sea un- 
derwent the most violent catastroplies ; so that the 
beds of cofl/ have experienced as greaX fractures, 
angular inotions, and dislocations, aa any kind of 
stony stratum: it is not surprizing, therefore, if 
strata of gneiss have in some places siidden over 
these beds. 

768. When I tad advanced a certain way towards 
the chain of the Ertz-gebiirge, I followed its direc- 
tion, nearly at the same distance, keeping it on mv 
left till I reached Topliz. I had learnt from Dr. 
Reuss, that, though the mass of this chain consists 
of gmiss from top to bottom, there are on it some 
basaltic summits, similar to those found in lower 
situations. Now, as 1 have already said, this chain 
is the contination of that of the Tichtelberg, in which, 
while there are also basaltic eminences, the highest 
summits are of granite, the gneiss; together witli the 
schisti, forming only lower ridges bordering the 
granitic. Little doubt, therefore, can be entertained 
that, in the Ertz-gebUrge, the gneiss has remained 
upon the granite, and that the latter extends under 
all the lower country consisting of bills and plains; 
this is evident also from the granitic blocks which are 
' ' scattered . 
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scattered on the hill, and from the rocks appearing 
here and there, as, for example, in the hills 8t 
Carlsbad. The lower mass at the foot of the ch&ln, 
has not, on this side, subsided uniformly; the sub- 
\ sidence has here taken place in such a manne;- as to 
t produce several successive terraces, the front of 
each of which was originally abrupt; but its rub- 
bish being retained on tl^ie terrace below, and there 
I rising iu a slope, the whole of this side of the chain 
[ is either clothed ivitli woods, or covered with turf; 
1 and its base, having been much extended by the 
rubbish which the waters washed down before the 
surface was bound by vegetation, is at present cul- 
tivated. 

■■ 769- On turning towards Tupliz, I ascended t 
soil higher than that over which I had hitherto been 

( travelling, and for a little way, I found on it large 

, blocks o{ vedd\sh granulated quart::. Farther on, I 
saw a great many basaltic halls along the sides of the 
fields, and there was a rising ground to the right, on 

I which I judged that they likewise abounded; but it 
could not have been the source of tliose near the 

[ road, because the difierence of level was very io- 
iConaiderable, and at the foot of this little eml- 

1 aience, there was a great extent of horizontal ground, 
iwith basaltic balls scattered over the wtiole of it 
iProbably, therefore, the soil of the lields, which Is 

1 now lower than tlmt at the foot of tlwi mountains, 
iiad been covered with basalts before it subsided to 
its present level. Immediately above T'OpUz, the 
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road is cut through the foot of a hill of reddish 
porphyry ; and as I descended this hill, I saw ano- 
ther similar to it on the opposite side of the town. 

770. Topliz is a place which is much frequented 
on account of its baths ; and there, as I had previ- 
ously expected, I had the pleasure of meeting witli 
my worthy friend, Baron Von Reck, Chamberlain' 
to the King of Prussia^ who knew the objects of 
my journey, and was so good as to furnish me with , 
a guide to view the neighbouring country. I set out 
. between 4 and 5 ; and having reached the borders 
of the hill on the side of the town opposite to tliat 
on which I had entered it, I saw there a deep cleft, 
similar to the defile at Biliriy and exhibiting strata 
of the reddish porphyry on both its sides. On ob- 
serving the spot, it may evidently be seen that this 
cleft cannot have been made by a brook now flow- 
ing at its bottom; for the hill rises in a gentle slope 
towards the higher part of the course of this little 
stream ; which, if it had not met with this long cleft, 
would have formed a small lake above, M-hence it 
would have pomed its waters into a combe leading 
down on the left to Topliz. I then ascended the 
opposite hill, by which I had entered the town, where 
the soil consists of a sand produced by the decom- 
position of the porphyry^ mixed with fragments and 
even blocks- of the same stone, of which I saw rocks 
here and there on the slope, all the way up to the 
summit. This decomposition oi porphyry is still 
continuing, and has in part taken place on the sur« 
fape^ since the continent has beeo abandoned by the 

CLf>€k • 
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sea ; more ancient catastrophes, prior to the birth 
of the continents, had however prepared the way for 
the operation ; for not only do we find these strata 
ofporpJfj/Ty completely in ruins, but, among the 
blocks of this stone which lay oh the slope, I saw 
some very large ones of granulated quartz. I had 
the pleasure of spending the evening with the Baron, 
and we then parted, to meet again at JBer/m. 

Sept. 25^A.— I set out from TdpKz, at 7 in the 
- moraing, for Atissig^ 2 miles distant, where I ar- 
rived at half past 10. On leaving the fonner place, 
I travelled for some time over the same hills of 
porphyry ; but long after its strata had disappeared 
from the surface, I continued to see large bhcks of 
it, at first alone, then mingled with blocks of gra- 
nutated quartZy and at last with basalts. The road 
was very much up and down hill ; in one of its io- 
flexions, all these stones disappeared, and I pro- 
ceeded a considerable way without seeing any ; but 
afterwards I again observed the basalts, which con- 
tinued to prevail alone till I came to Ausslg. 

7fl. From the top of the last eminence, I saw 
this small town, situated at the junction of two 
vallies* I descended into one of these vallies by a 
gentle slope, and crossed it in a parf where it was 
very wide ; its horizontal bottom extends to a ridge 
of opposite mountains, which are steep, and much 
intersected; but all their fronts, originally abrupt 
have slopes of their own rubbish formed at their 

fool; 
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foot< and DOW clothed with vegetation. On the right, 
the Biela enters this space, which was levelled by 
its lA'aters, and those of the brooks uniting with it^ 
during their earlier inundations; the soil of this 
iiralley is very rich; and it is cultivated down to 
BOiHe meadows which border the river, and which 
are still 'sometimes under water. I had here a dis- 
tant view of a large cleft in the above ridge of 
mountains ; and when I reached Aiissigy I perceived 
that the Elbe finds a passage tlirough this opening, 
. and, on issuing forth, suddenly, bends its course to 
fellow another valley, taking a direction almost at 
right angles with that which it had held abova 
T\xh river is joined by the Bicla a little below the 
town. 

V7i. On my aiTival at Aussig^ T went to call on 
M« Fr. Kohler, to whom I had a' recommenda- 
tkm from bis brother at Egra; I informed him of 
my j^an to engage here a covered boat of sufficient 
aise to contain my chaise, in which I might go down 
the EU>e as far .as Pima; he tried accordingly to 
procure me one, but all the boats belonging to this 
place happened at present to be out. It was 1 1 
o'clock, when I received this information ; and^ in 
order to employ the time till the return of the boats, 
I went to examine the entrance of the valley into 
%*hich, as I have just said, the Elbe turns its course. 

773. Here a large promontory which is called 
Marienberg advances below Jlussig on the left bank 

of 
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of the river ; on the side next the town, its slope is 
covered with rubbish and planted with vines. This 
promontory is ciit down abruptly towards the rifer; 
but that the latter has not here opened the passage 
for itself, may easily be judged; for, on crossing 
the promontory, I found that its slope on the oppo- 
site side descended to a large tract of lovir grouDd 
which was perfectly open ; so that, unless the river, 
when it began to flow, had found a deeper chaoDel 
ready for its reception, it would have spread over 
this tract, and have taken its course, in a quite dif- 
ferent direction, along other vallies on a level with 
this soil. 

774. This promontory of Marienherg^ which 
branches off from the top of the hills on the left 
bank, is prolonged to a considerable extent on the 
other side of the river ; the passage for the stream 
has here been opened by some catastrophe which has 
broken through the promontory ; for both sid6s pre- 
sent the section of their strata^ though the sectioQ 
on the right bank does not rise to nearly so great a 
height as that on the left. Having crossed the river, 
I ascended the right bank. The strata on both 
sides ^xeoi porphyric schistus of a bluish grey; but 
I should have been unable to distinguish them la 
the high section of the left bank, here opposite to 
me, unless I had recollected one of M. de Saussures 
rules, which I consider as very correct. In thii 
section I could only see that some lines almost hori- 
sumtal were intersected by others nearly verticalt 

and 
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and that those of each class were parallel wtth etch 
other. But M. de Saussure has remarked, that such 
masses as these cannot naturally be supposed to 
have split in a horizontal direction, because the 
heaving of the higher parts, which alone could pro- 
duce this effect, is prevented hj their weight ; whereas 
an equal subsidence of the parts may easily have 
occasioned them to split vertically ; so that the lines 
nearly horizontal may, in such a case, be considered 
as the separations of the strata, and those which 
mni vertical 9s fractures. According to this indi- 
cation, these schistose strata are inclined, but in 
different degrees, in consequence of the changed 
produced by the different degrees of subsidence. 

775. Proceeding along the lower part of 'the 
promontory, which is beyond tlie point where the 
£i/fe, after having bent its course, enters the cleft 
that divides this projection, I descended into the 
vdley by which the river arrives at Aussig, and 
followed it up to the part where, on issuing from 
the Giant's mountains, it makes a turn in order to 
enter this valley ; the walk took me up about an 
hour. At the opening of the valley, ( and above 
jfussig,) on the left bank of the river, there rises B 
steep side, the lower part of which is entirely covered 
with basaltic balls, tabuls, and prisms, acme of the 
latter being very large ; while the opposite bank, 
for a considerable way, continues very low, and la 
all in tillage, without blocks of any kind. Higher 
up on the left bank there is a large insulated rock, 
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wbich appeared to me to consist of fichf^u^, aw) on 

■fikkii stands tlie ancient castle of &/ii-^kenstaii. 

^s I continued to ^cend this b^nk, I c^ne lo g 

\ery sinfTLilar basaliU pljenomcuoii. This is a pro- 

ipoDtory, about 100 f^etit high at its extteniijty, wiiGH 

^ is cut do^Q abruptly totvards tbe river, ii&n 

vbich, bou:evcr', it is, at too great a distance ta be 

■ reached by the water. On considening thqfoi:in«(4 

the position ot' tliis proi^ontory, I perceived it re^ 

glainly to. l^e composed of a basaltic laca diSeretft 

I fcoin all vih\f:\i 1 had passed before. The basalt*. 

\ flfe wry distinct, botli in its steep face aiid in iti- 

L syles. Tiii^, sti^pp face is in the form of a baaaosi 

c leaf, \^tli,if^ end downwaj'ds: a large rib lunsalopg 

)• its middle, diminishing in size from the top ; smaileri 

I ribs branch, oft' from tbi* on both sides, turning, (n, 

! aj, the bottom, towards the principal one ; aud. at tJA; 

point where the, latter temiina^Si the spiall lii)^ 

bend round its extremity in the form of. a-luni^- 

I fan. These lateral ribs are formed by very sJnaU 

' ,b{Lsalt3; and it may be judged that, in nhatevec 

part of its length this promuntory should b^ cut 

I apross, it would cxjiibittlie same figure which 1 haw, 

a(}oye describt^d ; for the extremities of these iaiu^, 

' mte everywhere sepn on its sides, being arranged 

\ lijce logs in a pile of wood. I have mentioned ii 

[ limilar phenomenon on the borders of the It/ttiie, in 

[ the country of Bomi, where it extends over the bod 

, o^ the river: now that is a, region iu which I haw 

d^ri|>^ many tiue volcanic cones, witli their a'otei'li 

compqseilq^ scoriis, and ^iciv porous Iqvas, a^l tbfl. 
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landis around being covered with volamic ashes^ and 
pumice'Stane. But here I saw none of these de- 
cidedly volcanic indications. 

■ ■ ■ ■ 

77€. I continued to ascend this valley, till I 
reached its upper extremity, where the river bendt 
to enler it. When T came to the opening of the 
bigher valley through which the Elbe arrives at this 
point, I saw, at its farther end, very lofty mountains, 
belonging to a ridge that borders the right bank of 
tkm river above ; the summits of this ridge, within 
a certain extent, rise to a greater height thtdi those 
of the eminences on the left bank. On these moun- 
tains I observed a chronomefrical phenomenon of a 
iWnd already described in the Ertz-gebUrge ; and 
indeed it is one M'hich may be seen in all great moun- 
tain: their front abrupt and much intersected, is 
almost entirely covered with fir woods or with grass; 
because the gradual subsidence of the strata before 
them has left in their slope terraces, on which the 
rubbish of the higher parts has accumulated in suc- 
cessive ialuses. But as, in some parts, none of these 
terraces have happened to be formed, the talteses 
there, though rising to a great height, extend much 
lower down, and are still bare, because fresh rub- 
bish is perpetually falling on them from the rocks 
ftbove ; which will continue to be the case, until, in 
consequence of the gi'adual Towering of the rocks, 
and the progressive elevation of the talnses, these 
falls of rubbish shall no longer take place. I must 
here repeat what I have said with respect to other 

X 2 chronometers 



ckromvieters of this class: it is fortunate for fatun 
generations, that, in our age, exact geological ob- 
servations have at last been made, and that the dif- 
ferent classes of phenomena presented by the nir- 
&ce of the earth have been clearly stated ; fiff a 
great number of these are by degrees obUteraied; 
(a circumstance, indeed, which is itself a kind of 
chronometer ;) and when we shall have entirely lost 
sight of them, no physical means of tracing back 
past events will remain, except by digging to a grest 
depth, in various places, through vast heaps of frag- 
ments, in order to discover what lies beneath them. 

777. This same part of the course of the river 
affords an example also of what will be the ultimat* 
state of the borders of all rivers, sooner or later, 
according to the nature of their original beds. While I 
stood by the bend of the Elbe, I batl a view of its course 
both above and below that point; the air was perfectly 
calm ; and, as far as I could see, the surface of the 
sbeam, as smooth as a mirror, reflected, with the 
greatest clearness, the objects on the opposite bank: 
though the water was at tliis time shallow, there wu 
rothing which could rufBe it, either on its borders or 
its bottom. Id the upper part of this space, I do 
not believe that the most exact level could have in- 
dicated any slope. From Schrckcnstehi down to 
Aussig, the bed of the river is less horizontal; and 
there its surface was so much ruffled by the stonw 
on the bottom, that the smallest boat would at that 
time have found some diiEculty in passing. 

77A. lu 



77S, In the part above the bend, the dccuvity 
being so small, the sand brought down during inon- 
dations hajs mostly been deposited on the bottom, 
where it has buried the stones whicii originally were 
there; the stream, tlierefore, has not brought doien 
those that lie on the lower part of its bed, but has 
merely prevented the sand from accumulating in so 
great a quantity bet^veen them. There is no river 
on the course of which some similar part may not 
be found ; whence it is ma.nife$t that rivers do not 
really carry along with them any thing but sand; 
torrents only, when descending rapidly from the 
mountains in narrow channels, have sufficient force 
to move the stones on their bed ; and the idea that 

^valiiea have been excavated by rujumg ivaters could , 
neither have been conceived, nor have obtained 
credit with so many persons, unless these phenomena, 

-which are observable in all parts of the continents, 
had been viewed in a very careless and superficial 
manner. I have said, and I do not fear to repeat, 
that this idea has diffused obscurity over the whole 
science of geology : I have therefore here recurred 
to the subject, for the purpose of fixmg the atten- 
tion of my readers on all the circumstances which 
I shall continue to describe along the course' of tbe 
Elbe. "'■ 

779. On my return to yitisxig at 2 o'i.'lock, M. 

Kdhler informed me that there was no likelihood 

of the return of the boats this eveuifij'. and that^^it 

■was even uncertain whether any would amvet'iii'#ie 

morroiv : 
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morrow ; he advised me, tbeifefore, to go by land tx> 
Tetschen^ which was a port more frequented, 3 miles 
lower on the river. I thpught it best to adopt this 
plan ; and M. Kdhler having been so obliging as to 
UFait dinner for me, I %^i down to t-able with him 
while the horses were getting ready ; after which I 
set out at 3 o'clock. 

.780. A great part of tlie road from Ahs^ to 
* T^tcschen is very bad ; but for this it compen?^ 
by presenting a variety of beautiful prospects, tc^ 
ther with many interesting objects of study reklbig 
to the history of the earth. I first proceeded along 
the left baiik of the ElbCy passing under the abmpt 
promontory of Marienbergy the whole base of which 
: is strewn with blocks of its own porphyric schUhu. 
After I had passed through the defile formed by the 
intersection of this promontory, I entered the low 
space which opens beyond it by the retreat of the 
hills, especially those on the left. The river, in its 
first inundations, occupied the whole of this space, 
spreading over it all the large materials which the 
torrents brought down from the mountains, and 
which, having propelled them through the defile, 
where its rapidity is the greatest, it finally deposited 
in this basin; it is, however, very evident here 
that, for a long time, the sediments of the stream 
have not consisted of any thing more than sard. 
The road is carried along the part where the soil, 
having been at last raised above the level of com- 
mon iuundatiops, is now in tillage ; but ov^r some 
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Clf>rc«69 D^brch vrete probiably loWier iha^ the rjfst tit 
Ittltty and are ndt yet compfeteiy filied upy-the rcA;^ 
fe eontiiiiied by a causeway composed of tasatis^ ^'^ 



.a 



781. The mountains afterwards advance nearef 
to each Mber ; and as I travelled along the 4eft banR 
. *f ibe Hvdf)' i came to a projection consisting oi 
the ^Rft^^itfBll basalts which! had seen in tiie rodt 
^bpiv^, And Svhich here alsb were aii'anged in a rtf- 
^arfbhtiy though not the same as in l^at^ro&kik 
¥\9f It'^et^n way> the mountie£ins ori the opposite 
vM^ • Of the river alternately appi^ach each- other 
itid recede ; their slopes ar^^ 'for the most ^ar^ 
<9othed with verfure, but in-thos^ parts in which 
ftrey still contintre'to crumble down> thfe taluses of 
th*ir fiftftiK^fi lire not yet boUnd by vegetation. I 
i;ro!rsed the Hver at a point where it -was of great 
-width, and consequently not very rapid. I theii 
|»tT)t6feeded along the right bank, on which the ground, 
Moving very gradually down to the level of the watery 
exhibits (he most beautiibl rural scenery; being 
chiefly laid out in orchards of fine fruits, whigh were 
at pfesent ripe. The river is immediately bordered 
with nSeadows ; but it is not by the stream that the 
isbils ^bove the rea6h of its inundation^ have been 
levelled, for they were origibally I6w, aiid' I saw 
€}dng the sides of the fields and orchards a quantity 
tX blocks of different species, which had been taken 
ikut of them when they were cleared for cultivation. 

78i2. The Whbl* way from Jtufig WTtticken, 

the 
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the valley of the Elbe bears marks of its formation 
by a great subsidence of the strata, wliich here have 
UAnW'j sunk ; and not the principal valley only lus 
been thus pruduced, bat likewise a multitude of 

. smaller ooes that branch from it: the angular move- 
DjeotEi undergune by the masses left at the highest 

. level have converted those masses into ridges of 
mountains with angular summits, which present to 
foG Elbe sections of a pyramidal form: many of 
them even, being cut off beliind, rise as insulated pyrO' 

■ jbiVj by the river side; but there are great diftereocei 
in this respect, aud I have observed some remark- 
able changes in the appearnce of these mountains, 
•s I changed my relative position towards them. 
"While I was travelling along the right bank, an 
eminence on the opposite bank for some way 
presented itself to my view as a. pyramid ; but, after 
I had passed it, I saw that it extended behind to « 
great distance; and its appearance led me to judge 
Uiat it was of schistus, like those above 
ibllowing example wilL exhibit greater variel 
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- 783. I entered a plain encompassed with i 
tains in a manner extremely picturesque; and as the 
road passed along the foot of those wtiich were 
farthest from the Elbe, that river was for a long 
^me concealed from me by those on its borders. 
Hcie tlien I beheld nothing but a large circle of ' 
mountains, ternunated in front by one of eupenor 
height, which had the appearance of a single pyra- 
mid cultivated almost to the top, with some spaces 
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it covered with grass, and others with ■ 
But as 1 drew nearer to it, with a small cbangc i 
point of view, I saw its summit separate into a 
number of distinct pyramids, by the most forward 
of which I was afterwards again deprived of the 
sight of those tiiat stood behind it; while at the 
same time I discovered in its front some lower ones, 
which before had appeared to form a part of the 
principal mass. When I came up to this eminence 
I recovered sight of the E/de through an opening 
on the left; the right bank of the river, along which 
'the road continues to pass, being formed by these 
' |iyramids. On this side, their mass is broken into 
several promontories; and it is very remarkable that 
the first is of basalt, while those which follow it are 
jof a grey guartzeous scfmtus, \ii\y hard, and exhi- 
biting, when broken, a shining surface. The last 
promontory rises to a great height, and is entirely 
.precipitous on the side next the £Mt', so that it has 
^en necessary to cut into its foot to make the road; 
whereas tiie left side of the river presents only a low 
terrace extending to some distant mountains, which 
are covered with wood. 

1 784. All these eminences equally shew tiie nature 
of the catastrophe whence they originally resulted, 
in which, the general mass of the ^/ra/a having been 
divided by fractures, the separated parts underwent 
angular movtmuUs, in consequence of the greater 
subsidaice of one of thek- sides; while at the same 
time vast masses totally sunk, and disappeared, the 
' space 
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space which they had originally occupied retnafinmg 
vacant down to a certam level. ]t'is thus that all 
these vallies have been produced, even the deepest 
4ttie which affords a passage to the M^lbe. ' Most d 
the ridges of hills formed by these movements have 
fiiAgukir suclimitSy and many parts of them ban 
Jbeen dissected, by transversal fractures itftt^- pyrW' 
midSy a^uming differcnl appearances in coodequence 
of the original differences in their forms. In some 
of them, the strata^ being nearly veriieal^ have 
separated during their tall, and have thus produced 
dtisters oi pyramids, of which the highest are sit&dteA 
towards the centre of the groups, and ^e lowir 
iones around them. Of these pyramids, such as 
have their sides too rapid to allow the falling rubUsli 
to rest on them, continue in great part naked ; brit 
others, having on their surface many sharp prcjco- 
tions which have retained this rubbish all around, 
have taken the form of cones^ with only a few rocks 
rising above the rubbish, and shewing the disordered 
state of the masses within. In general, the slopes 
of these cones are clothed with verdure ; but the 
plants on them differ according to the nature of the 
rocks : where the latter are foliated, and the rubbish 
which composes the taluses is consequently very 
minute, these slopes &re grassy ; but they are covered 
with woods where the strata, being more compact 
have fallen in large masses, as divided by fractnrel 
The bases of these eminences, w^hich are of great 
extent, are for the most part cultivated, and the 

higher 
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bighm* parts of the slo|3es are planted with vines, on 
the side where the aspect is favourabk. 
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7^. No country can present a mare obeerM 
appearance than this part of the borders of the 
i£/d«s^ where the tciTaces which project frcda the foot 
of the mountains^ and ate in some places of great 
lireitdth on account of the distance of the latter, 
ai^ all laid out in orchards of the finest fruits, which 
yield a considerabte i*e venue to the pix^prietors of 
the land, being xjai^ried down the Side to Hafnkurg, 
aod btou|;ht to Berlin up the Spree. This was Cbe 
seaaon for those excellent plumbs, which are dried to be 
MQt to a distance, and which are tnade into what ift 
called plumb-cheese, over all the north of Germofty. 
AtAumg^ where this kind of commerce begins, I saw 
boats filled with baskets of these plumbs, and the t^eak 
were loaded with them in such extraordinary a^ni- 
dance, that great quantities fell into. my chais^ 
whenever it liappened to strike against the branches 
as it passed along. Many other boats were laden 
with baskets of pears and apples of the best kinds : 
among the former were white and brown beurries^ 
wluch are carried irom henae to Berlin ; and among 
the latter were burschiipffel^ a very excellent fruit, 
much esteemed in Germany y and sent as iar as 
Petersburg^ packed in chests, each apple being 
folded in a separate papen Alt these valuable kindb 
of fruit are gathered, with mucK care, lest they 
should be. bruised.; and as I travelled on, I saw, ia 

all 
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all the trees, women and children, who were pluck- 
ing them from the branches, and laying them softly 
' .in baskets, which they let down by cords with hooks 
[ ^hiie others stood under the trees to receive them. 

7)i6. In thb road along the right bank of the 
I jriver, here still bordered with high mountains, I 
' .crossed the beds of several torrents issuing from 
' .deep clefts in these mountains, the sides of which 
ihad not yet ceased to crumble down. I judged tint, 
' during seasons of great rains, or the melting of the 
' j#now3, these torrents must be very considerable; Sat, 
.where they intersected the cultivated terrae«^<J 
^und their beds raised above the rest of the 8oii<ky 
the quantity of stones which at such times tbey fa&d 
propelled aloug their course. The same precaution 
is used here as in the great vallies of the j-Ups ; and 
I have described it also in the Giant's mountaint; 
'.tliis consists in keeping open a channel for the tor- 
rents along the highest parts of the ridge of rubbish 
Avhich they have brought down from above, in order 
.to prevent them from spreading over the neiglibour- 
ing lands, and scattering the stones, instead of thus 
merely propelling the latter a little farther. I saw 
on these beds atones of different kinds, chiefly 
schisti ; but they were mingled with basalts, of whicb, 
consequently, there must be some in the mountains, 
though, in general, these eminences consist of schis- 
tus, as far as Tetschen, wliere 1 airived in the even- 
ing, and took up my lodging for the night. 
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Sept. ^6tli.-—X had here a recommendation from 
M. Kdhler of Aitssig to M. Richler, who gave 
orders that a covered boat should be hired for me, 
aiid my chaise placed in tt ; after which he walked 
with me to view the environs of the town, and par- 
ticularly the castle, where thence is an extensive pro- 
spect of the wide terraces that border the Elbe 
from the foot of the mountains. 

786. a. I have said that the schisti extend as far 
as Tetschen ; but here they cease, and at this place 
begins, on both sides of the Elbe, that beautiful 
white safid'Stmie which, in my last journey, 1 de- 
scribed opposite to Pima. . I then mentioned that 
the strata of this stone contain sea-shells, particu- 
larly \z.T^t pectines ; and I found some tubes of sea' 
worms in those of the hill on which the castle stands. 
These strata must therefore have been formed upon 
the bottom of the sea, in a situation nearly hori- 
zontal, and certainly over the schisti ; yet here, both 
these different kinds are on the same level, and at 
the point where those of snnd-stone externally com- 
mence, they are found leaning against the others. 
Every thing bears impressions of the catastrophes 
from which resulted this subversion of tiie strata, 
and in this place, a phenomenon similar to that de- 
scribed at Aussig has been one of their effects ; the 
Elbe passes through an intersection of a ridge of 
tand-stone descending from the hills on the left bank; 
and, on the separated extremity of this riiige, form- 
ing part of the right bank, stands the castle, which 
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is very lar^ and in good preservation, and which, 
at this time, was undergoing repair : but I have ta 
describe still farther phenomena, capable of x^ 
moving all do«bt that the rirer found this cbannd 
open at the time when it began to flow. The sum* 
niit of this detached extremity of the hill^ which is 
occupied by the castle, is cut down abruptly towards 
the Elbe, as well as on both its flanks ; bat in the 
part farthest from the river it descends gradually to 
the level of the town, having on each side a Itfge 
of)en space. Hence it is very evident, on viewing the 
spot, that, if a deeper channel had not beea ori* 
gii^lly cut on the left side of the roek^ the. Elk 
Would have taken its course on the right sick; 
which it might have done without making a veiy 
wide bend. 

787* From the castle-hill, I saw, on the left back 
of the Elbe, three promontories, which are com- 
posed of the same strata of sandstone^ and which, 
advancing towards the river, are cut off on its brink, 
where tbey have the appearance of pyramids, rising 
nearly to thx? same lieight, and being all equally ab- 
rupt : the first of these, that is to say, the highest 
on the course of the river, is the promontory al- 
ready described, upon the continuation of which, on 
the right bank, the castle stands; opposite to the 
other two, this bank presents only an open space. 
Now the situation of the strata, here seen very 
distinctly, proves that these eminences are masses 
left at a higher level than the rest during the subsi' 
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dfitta which :prodttced the v^aUey ef the :£4ie; and 
tbaU while siaidfig themselves^ though ^ in a less do* 
(peee, they .underwent various angular mboemM^. 
Imtke. {MKuiiQnIory corresipoQdicig .mth Ae castle- 
hitt^ the ^^*a^ are nearly vertical ; vUie, aa th» 
^mliQBi». oi' the two following ones, wkicb terminate 
tUktlW:' river, without any coatiauatioa oq the op})ei« 
f4^ ^ifde^ the 'i>ie« of separatnoib of the itr^Ua in the* 
ilhfUf^ e^^u'emky are nearly kQirkoa/kil, and ea the- 
eidm. their planes may be seen to iiidkte backwania 
These pai^ticular descriptions will aflford precise ex-* 
Wiple9 of the effects of the eatastro{>bes of the 
strafa,, io mountains^ and along vallies; and they 
Will prove an assistance to persons en^ged in suni^ 
lac QbservaJdons. • 

.. 788. As half past 9 I embarked at Tetschm for 
i^H^.where I arrived at half after 4; I was thus 
7, .boufs . on the water, though the distance was only 
€^ miles; but the current was so slow^ that this litde 
vcyage would have occupied me twice as long, i£ I 
had gone down, the stream without the assistance of 
tiw.KQweiis. The weather being calm and pleasant^ 
Leeovajined the whole time on the deck of the boat, 
aH^tive to the objects which seemed to pass in re<- 
view before me. 

789' Though the course of the river was winding, 
y^ foraome time, its abrupt sides continued to be 
iiMirly. parallel with each other, while they exhibited 
alii the. cbanacters of a double fracture attended by < 
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the subsidence of the intermediary mass, and by 
different angular motions in the masses which had 
remained at a higher level. On the sides, some de- 
tached masses lornied projecting rocks, where, when 
TJewed iVoni tlic river, t!ie iines of' separation of the 
ttraia were nearly horizontal; but on observing these 
masses laterally, in large clefts, I perceived that, in 
some of them, the strata inclined towards the river, 
and in others, the contrary way. When the strata 
are in this latter positinn, their section cdnimotlly 
begins from the top of the: abrupt aide ; but whea 
they incline towards the river, there is, above Ihb 
section, a woody slope; and, in many places, emi- 
nences interspersed with rocks, and covered with 
firs, are seen to rise behind 'J his is the same sard- 
stone which I mentioned in my former journey, asi 
kind greatly esteemed lor building; accordingly itll 
carried down the £Me, and transported to a greater 
distance; when broken, it exhibits a shining grain, 
and the sand detdched from it by decoinpoaiiiOD is 
of a nature quite diiTcrent nom that of the at/fl^ 
stme of the country of Bayrtuth; for, as I have 
already remarked, the latter produces only p'mti, 
while the sand of which I am now speaking pro- 
duces ^Vj, like the rubbish of tiic schisii i 
basalts. 
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750. There were many parts in which I sat^ 
ridges of eminences, one on the bank of the river, 
the other higiier, aud at a greater distance. In some 
places, tilt; anterior part of the ridge that borders 

a the 
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ihe Elbe, having subsided the most, has left soroe 

elevated rocks, which, by crumbling down, have 

formed slopes of rubbish, either terminating at tlie 

.-top of some projection whereon they rest, or extend- 

■ ing from above quite down to the borders of the 
river : most of these slopes are covered with grass; 

' but in other places, where large b/ocks have fallen 
on the declivity, it is covered with firs iutei-spersed 
aoiong rocks of a columnar appearance, as I de- 
i-jcribed in the preceding journey. 

791. These mountains bordering the river are in- 
. tersected by several vallks or combes, of the sides 
."of which I had a view as I passed before their 
openings ; these sides likewise present abrupt sec- 
tions of the strata, and their upper part is cut 
into such forms as bear a resemblance to the walls 
of ancient castles. When two of these irttersec- 
tions happen to be near each other, the masses in 
their intervals rise into high pyramids, surrounded 
■with smaller ones, or with columns, which are con- 

- tinued all along the terraces on the border of the , 

■ river. The vallks, being deep, and extending td 
: eome distance inland, bring to the Elbe streams of 

. a considerable size, one of -which turns a mill at ' 

- 2*Iie(iergrund ; this is the last hamlet belonging to i 
Jiohemia on the left bank of the river, and it con- I 
sists in part of a long row of houses encompassed 

I with gardens and orchards; on a broad ter'race at 
vthe foot of the steep face of the mountains. Lower , 
.:downonthe river, the rocks, having happened to 

I - J 
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i)e much sbattered, were still crnihblkig Aawn^ in 
very large masses, which overspread a confiideraUe 
portion of the breadth of the terrtu:e at ih^ ^sot 

'When I arrived at this part, H seemed usif Ibe 
passage of the Elbe was here entirely doaed; finr 
there rose before me, at some distance, an abrupt 
monntain, the top of which appeared to be divided 
into a number of pyramids ; but, as I approdched, 

. I lost sight of these pyramids one after another, tad 
what had at first seemed the foot of a lar^ hiodb- 
tain bore now the aspect only of a steep rock. In 
front of this projection, the river turns to ther%ht; 

' and a little below its bend, there is in the right 
bank a cleft, the entrance of which is of sufEdent 

• size to form a port ; and this cleft extead» hs 
enough inland, for rafts of wood to be broogbt 
down from some distance by a very small stream 

-that flows in it .\ here is situated Hornkatschen, the 
first custom-house which belongs to Bohtima in 
ascending the Elbe. For a certain space, the sides 
of this cleft are of the same height with those of 
the river itself, which flows hence towards another 
great cleft. At this point, the sides suddenly rise ; 
and here I found them crowned mth those large 

' pyramids which had vanished from my sight when 
I approached the steep rocks apparently dosing 
the passage of the river when viewed from above. 

79^* There are vei^ wide terraces along all these 
shores of the Elbe^ except in that part, a little hd^ 
Nicdei^griind^ where large masses continue to fall, 

w» and 
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And leiife Ibut a sinsAI space betweidfi the foot of the 
slopes which are formed ag&inst the rocA:^, and . the 
tiver; and though, in other parts/ great fragments^' 
^ ih>in time to time, are still detaehed from the top of 
the tocks, thes€! fragments roll down the slopei^ of 
rubbish, abd stop at their foot Thus all the ter*^ 
races are grassy, down to the shore of the river, 
trhich being at this time a little swelled by the late 
-^ns^ the grass extended below the water's edge. 
^Throughout all this part of its course, the \Elbc ii 
vm^ broad, and flows very slowly ; its surface, whetf 
'X -sailed down it, was as smooth as a mirror; and I 
4K)uld judge that, though subject to eiEtraordinaiy 
f weUs; this river was so far, at such seasons, from 
injuring its gtassy banks, that, on the contrary, it 
«1?aa still continuing to raise them by the depositiod 
<if fresh sediments. I shall presently mentiort ari 
extraordinary instance of this as contributing to 
prove what I have elsewhere affirmed, that fivers nd 
longer attack their shores in any part except where 
they have not yet opened for themselves a free pa»^ 
Mge. 

798. After the \eft bank had beeti lo^e*' for somie 
way, I arrived in front of a- large space where tbef 
rocks on that side are entirely discontinued, and 
"where there are only pasture-grounds extending 
from the borders of the river to some fir-woods at a 
(considerable distance: but opposite to tliis open 
tractj the right bank is bordered with steep rocks, 
and in these are the first large quarries'of the sand- 
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iff^ne thiU; are within view in g^iog ^own the £lbe; 
these quarries are contintied as far as to a large 
deft, of wbiqh the sides are no l^s steep than tb(»# 
of the river ; though^ as it is only a cambcy no water 
passes through it, except in rainy masons : the bed 
of the rivulet whichM& then formed iqi it wa^. at pre- 
sent dry.. 

. 79^ fielow tiiis pointy the. right fmnk diaogtf 
greiELtly its appearance: the rocks, wbieh are lov^ 
are at a great distance from the river/ and their 
h^ier parts form slopes covered with trees or witb 
grasS; according to the nature of the rubbish Whereof 
.they are composed. On a wide terrace in their 
front, id a long row of cottagds extending to the 
small town of Schdndau within the Saxou territory. 
The calmness of the river on which I was sailing 
and of which the surfece continued to be perfectly 
unruflSed, permitted me to enjoy the beauties of the 
rural scene that h^re presented itself to nay. view in 
one of its happiest moments* Some of the villagers 
were employed in making their second crop of hay 
on the terrace, while others were gathering the fruit 
in the orchards; the pastures were full of cattle; 
goats were browzihg on the rocks; and the good 
housewives, with their little children around them, 
: were busily employed in brightening their kitchen 
, utensils, and washing the vessels belonging to their 
? dairies. I had great pleasure in the thought that 
the course of the lives oi^ these happy villagers was 

pro- 
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probacy, as tranquil as tliat of the streaua from, 
^icb. I observed theni with bo imich BatiBfoctioB* 

• * ■ 

795. In approaching aii eminence of this right 
bank, called the Lilien'Stein^ oif which 1 spK)ke ia 
my forniier journey, 1 could easily perceive its sum" 
ink to be no higher than those of many of the steep 
rocks ^bat I had seep in coming down the river; but 
'tbe ground has subsided all around this ominence^ 
and its slopes, covered with large n^asses detached 
irom the highest part, descend quite down to the. 
low soil There being on th^ summit of the Zilien*^ 
stein an elevation much narrower than the zone ini'- 
mediately below it, which is very wide, it hence 
assumes various appearances from different points, 
of view : at a distance, it seemed a vast pyramid^ 
urith ra very narrow summit; but as I approached, 
this summtt sunk, ^s if retiring frpm me; and though 
I never lost sight of it, as I turned round the base^ 
it yet appeared to be shifted, like a tent, from one 
part of th(B eminence to another. The highest of 
the rocks around the mkn^^tein are extremely picT 
tui^que,.for they suffer from the air that erosion 
to which, as I meirtionqd in my last journey, this 
sand-stom is liable; and their forms likewise conti-^ 
nuadly vary with every change of tlje spectator's poi- 
^itioa. 

^ 796. A little after I had passed the Lilien^slem^ 
I saw. rising on tlje left bank of tlie Konig-stein^ 

.. \ . . another 
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jinother pyrathid which descehdd #i1}i tfn inidttrr 
rupted slope to the village bearing jtd name, and to 
the shore of the river ; so that its bei^t appeared 
very great when I viewed it in front : I did not how- 
ever judge its summit to be really higher than, tet 
of the LiUen-stein ; but it is tf great breiLdtii, aad H 
iftccupied by a fortress, to Which thfr rotk9 tfieflh 
selves form lowers, and wdll9 cfowned ^ich battle? 
ments; On both sides of the Kdnig-^em I bIw, 
farther inland, and at diii^'eht distance firpiA the 
Elbcy many other insulated ptframidsy M tfta W 
mote to have been formed either by the riyer itse^ 
or by any of the small streams arriving here to join 
it; they must, therefore, have reiSulted fiwn the 
catastrophes of the strata to which I have attributed 
the rest oT the pyramids that I have despribd 
along the course of this great river, and in whidi 
^he whole of the neighbouring country 'must hw« 
teen involved, 

797- Some way beyond Konigstein^ I came tq 
the part of the course pf the Elbe described in my 
former journey ; at present, therefore, I shall paw 
\t over, mentioning only the ren^arkable circam* 
stance to which I alluded § 792, when speaking of 
the hmndations of thjs river. I passed iu firont of 
a village on the right bank, called by the boatman 
IVilstatel; but I did not find that name in my map. 
part of this village, like some otliers which I have 
described before, consists of a long row o{ hpuset 
on the terrace bordering tlie Elbe ; these houses are 

nearly 
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nisadj ^t yequal distaocea firoin eachotheiv and the 
gardeas^and orchards around them are enclosed with 
low walls, leaving on the outer side a large grassy 
AlHbCC which extebds to the liver-sida Here, the 
hoataiam told me that, during the preceding wiotei^ 
ivfaeOf as i hane already had occasion to say, all the 
nfcra in the nqrth of Germany had oversowed in an 
eirtraordinary manner, the level of the EU^e had 
liitea up to th$ windows of the upper Istory of the 
houses of the village, but fortunately so^slowly, that 
the iobahitants had had time to escape with their 
effects. Now no traces were iieqpiaining of the 
Action of the water on eifiher the fronts of the houses 
or the garden walls, nor even on the trees or grass 
of the terraces. The river had gradually risen, exr 
lending its suiface to a great breadth, but with littie 
riqiidity, on its borders, the principal current r^* 
sBiining in the middle; and it had afterwards sunk 
0ios|7ly as it retired ; so that it had done no dainagif 
4o any |>art of this greiat terrace. 

•7^8' As I approached Pima, the rocks on both 
«id^ beesM^ne lower ; their fronts are here very 
•MiMtb, and their projections so r^egjularly angular 
in consequence of vertical fractures along the edge 
4af the Sjufaeidipnee which has produced the great 
fVailef ^ the Elbe, tiiat tjiis river appears as if 
'^NH^dered by £orti£ic€Ltions ; and the same form is 
4M»titiited o^ the sides of a large deft in the fight 
hanL .Qn this bank, the space in front of the rocks 
1$ laid out in vineyards extending nearly to the bor- 
ders 



ders of the river, which is here of great bi'^addi, 
pud flows very slowly. 

7P9. At half past four, I landed at Pirnaj and 
I deternjioed to employ the rest of the day in walk' 
ing down the left side of the Elbe, in order to ob- 
serve the point at which this river, hitherto con- 
fined between its elevated banks, issues forth into 
the plain. After I had passed the castle of Pirna, 
I saw that the promontory whereon it stands is cat 
down abruptly on the lowet- siile, and that, beyond 
the intersection, the ridge, to which this emincnc* 
fceloDgs, is continued only by a small mount do- 
'scalding gradually to the level of the plain. "Gii 
promontory is compoaed of the strata of sandstone, 
And follows the shore of the riyer. I went on, till 
1 came to the termination of the eminences which 
bad so far formed the left bapk of the Elbe ; while 
the rocks on the opposite bank also became g* 
jdually lower, till af last they passed beneath a soil 
pf rubbish. I thus reached the borders of the plain, 
pn the left side of the rivev. IJeiice I saw at a dis- 
tance, on the right, the chain of gramiic ertiinences 
which, in my prececling journey, I had ascended 
from Pitnitz with M. Kohler; and, on the left, I 
discovered, above some distant hills, the pyramidal 
summits of the schistose mountains, among which, 
jn the same journey, I had gone down the course 
jaf the river, as far as Pima, with him and Baroa 
Von Block. The interval between these two 
f:hainB, below the issue of the F.lbe from its defile^ 
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funiis likewise open to vieiv^ to fts great a distance aur 
Itfae eye could reaeh. 

'«00. Here thro we find the Elbej after it has 

qtrkted the long series- of vallies into which I have 

described its entrance 00 its descent from the 

'^Umfs numntains ; and in this last part of its chan* 

tiel^ 18 leagues in length, from its bend at Aussig^ 

across the chain of mountains which separates Bo^ 

r kema from Saxony ^ I had no where seen, from any 

^vestigeS| that it had attacked its sides in order to 

' straiten its course : on the contrary, I could here 

' n^ry evidently perceive this channel to have hetvf, 

- (Originally intersected by openings so numerous ^md 

«o wide, that the I!»Jhe, could not have risen per* 

-ceptibly, in any part, without finding eitlier on its 

bright bank or on its left, other vallie^ which it might 

-have followed, without being obliged to cut its way 

• through rocks. As for its precipitous sides^ it it 

-manifest that they have not been produced by the 

action of the river, because the sides of the MUks 

jand cambef which open into the principal valley, and 

.lirom which only rivulets proceed, are equally pre** 

eipitous. The latter circumstance renders it almost 

iinpos^il)le to observe any. eflfects of time in this 

part of the channel of the river. Except in the 

' jdefiles of Aussig and Tetschen, which are not of 

/great length, the 6o\ih\& fracture of the strata^ and 

the subsidence of the intermediary masses, have pro* 

'4uced a vacancy of sufficient breadth, along the 

fihple course of the river, to, have afibrd04 it always 

an 
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an easy passage during its greatest awells ;* asid tbm 
are no spaces, at its own level, wide enpH^ te hd^n 
allowed it to form any of those alluvial soils which 
in other parts of its course, below this point, are 
seen to be still gaining in extent The whole ep^ 
.ration of the Elbe^ therefore^ in this deep ¥i^, 
.the sides of which consist of stony strata^ hafi beep 
to level it&' bottom by the sand brought down fram 
the heights^ and to deposit this saad alao w the 
inasses of strata remaining a little above the mml 
level of the water at the foot of the steep rocks; 
and thus have been formed the terraces, over which 
the river still spreads more or less, during its iauB* 
dations, but without ever reaching the rocks, oreveo 
Hxe slopes composed of the rubbish which erumbto 
.down from them. These terraces are oontinuiog to 
rise, in consequence of the accumulation of iresh 
sand upon them ; but this accumulation makes too 
insensible a progress to furnish a chronometer. It 
is therefore only when tlie Elbe flows between kills 
composed of loose strata^ that the progress of its 
operations is easily observable ; this has been already 
seen in various p^rts of its course nearer to thp sea, 
and farther instances will appear along fliaother 
part which I followed as I continued a\y present 
journey. 

Sept. 5,7 th. From Pima I set out in my diaise, 
at half past six in the morning, for Dresden^ four 
miles distant ; and the roads being good, I arrived 
there at half past nine. When largp rivers flow 

through 



tbtougl fMm^y tbeie drd thr^ distiiM^ states whidb^ 
jmmf commonly be- obsepyed iri the iiQig^ibotiiriDg 
aoUs^ tai8iDrdi«|g to thek diffemoees of level. At 
tiib bi^UimRg of this jo»rney, I gave an ;pK:cottnt of 
j ti wo o states oil the left bank of the Elbe at fVitten^ 
berg ; but I shall beiie describe them again, as vi^eR 
Ibieeause I ani now speaking of a plaia^ as because 
9€iv examples of them will appe^ on the sides* <d 
ilhis riyer between Dresikn md TVitUnberg. 
i. • ' 

80i* Tbe first of these states is that of the grouoda 
over which, though they are very little above ,the 
Jksyel ibf the iriver, it yet has never riseo during 
floods ; such grounds .may easily be distinguished! 
firdm the ptiiers which I shall tneatioD, because, widt 
piespect to blocks and other stones, they db not differ 
0tim the higher soils in their neighbourhood ;: if zjof. 
fii these niasses are scattered on the eminences, they 
Hre found also here, either plstced along the borders, 
^f tbe fields^ which have been cFeared gfthem whea 
brought into tillage^ or dispersed over suctipartaai 
aire still uncultivated. The second state is that o£ 
the grouilids which, though but very Uttle lower thaa 
thfe former, are covered by ttie river, (more or less 
jBrequeiitlyi according, to their various heights,) 
.during its inundations, ^nd which it has levdiied 
cither by spreading the earth more et[ually Over 
fkmt, or by the addition of its ^wa sediaients ; 
tinder the soils thus formed, the blocks have ix^ great 
|mrt been buried; but socne are seen^ here and. 
ibere^ to rise above the sur^;e. Thiixlly^ i^t the 

lowest 
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lowest level are the alluvial soils, formed by the 
sediments of the river on the borders of its own 
bed; these sediments being chiefly deposited in tlie 
■wide parts, Mhere the course of the stream is slack- 
ened when it overflows. The latter soils are become 
meadows, which, when raised above tlie level of 
common inundations, have been enclosed with diktt, 
for their protection against the extraordinary swells 
of the river. Now these dikes form a larpe ctsss 
of chronometers; for it is known by tradition at 
what period each of them was first constructed. 

802. The hills on the left become gradually lower; 
but I travelled for some time on that .side over B 
high ground, where a large creek bordered witii 
cliffs has been formed by the river, which bert 
makes a sudden bend, and strikes against its bank 
at a particular point. All the ground on the oppo- 
site bank is low, and has been levelled to a great 
extent ; and the £ll>e would have continued to widen 
this creek, had not its current been repelled by large 
piers, on acc«unt of a "village which lies behind, 
• and which the postillion told me was called ffeithi' 
kaiis: since the stream has been thus turned, the 
cliffs have been reduced into slopes, and covered 
with grass. I had observed blocks o{ hornble/idc oott\t 
road; and on arriving at the village, I saw there heaps 
of blocks of various kiuiis, which had been collected 
together for the purpose of building; among ttiese 
there were some of ditfereutly coloured granites, of 
sieiiite, of red porphyry, of gneiss,- of grar.ulatti 
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^lurrfz, and of gre>/ wacke, all taken oat of the 
neighbonrinj; fields. Tliat it is not the £i/e which 
has disseniiinated these blocks may easily be judged; 
for, from the altove precise description of tlie dif- 
ferent soils on its borders, and of their respective 
.levels, it is evident that the river can never have 
risen over these grounds, especially as tliis is a part 
of the country in which, from the first, it has had 
>ulHcient space to spread. 
t 

". 803* I here quitted the banks of the river, and 
■j>roceeded by a strait road to Dresden, where I arrived, 
■.at half past nine ; I stayed five days at this city, in 
-order to enjoy the company of the persons from 
■ whom I had before experienced so much kind- 
- ness ; and 1 found here also the worthy Count Ch. 
-Von Brulil, with whom I had contracted an inti- 
■.inacy at Berlin. It being my intention to follow 
.the course of the Elbe dov\n to U^ittenberg, I eo- 
1 gaged, for this purpose, a covered boat, with a 
,sail and two rowers, and I caused my chaise to he 
• put on board it. 

Oct. 3d. I embarked at Dresden at 1 1 in the 
.morning for i)itis5eH, three miles distant, which was 
, as far as I purposed to go this day. The current 
-of the Ktbe is in this part so slow, that, with the 
assistance of two good rowers, I did not reach 
jT/cmert till four o'clock; and the water is so shal- 
low, that tbe^ men often laid down their oars, and 
t pushed on th^ bgat with poles. 

S04. Ou 
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■ 804. On quitting Dresden, 1 found myself ihl 
large basin^ formed by the retreat of the bills on 
both sides. When I stood on the deck of the boat, 
ivhich raked me about 10 or 1£ feet atx>ve the levd 
ef the ri?er, I could see the original banks, to a 
greater or less extent, either on one aide or the 
other, and sometimes on both ; at the same tidae, I 
. eaw likewise the alluvial soils, behind tbe dikes iviiob 
secured them. At a league's distance from Dretdaij 
near the village of Pritznitz, I came to a very wide 
cliff on the left bank, with the Elbe flowing so near 
it^ higher extremity, as to prevent any slope £Forii 
jbeing formed there by its falling materials ; so that 
its foot was still open to the attacks of the lirer 
during floods. However a beach composed of the 
stones which had fallen appeared already above the 
water. Whenever, therefore, this part, continuiog 
to crumble down, shall have retreated a little farther 
backward, it will soon arrive at the same state with 
the rest of the cliff, which is already reduced intD 
a slope, and covered with grass. This c/g^' is the 
extremity of a ridge of hills, advancing towards 4e 
Elbe, and cut off abruptly on its border ; while the 
opposite part of the right bank is formed by a con- 
tinuation^ of the low grounds extending to the foot 
of sortie steep hills at a distance, which^ are much 
intersected, and are ^planted with vines : some way 
below, these hills come down to the river-side. In 
passing before the above-mentioned cliff, I perceived 
It to be the section of strata of a solt ioamy stone, 
which is easily worn away by the acti'Oas of thfe 
- 1 air, 
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^ir, and of which the harder parts cMipoDe 'the 
ieach. 

"805. Below Kotschenbrodu, on the right . banlTi 

Idb^re is a ^piece of higher groupd, which the £/At 

lias Ukewise attacked, and :i^duced into a eliff. A 

great deal of gravel having heen here contained in' the 

soil, it has ■. formed a beach^ in tliis part, along the 

river*side^ and is -continuing to accumulate at the 

foot of the cliff. The £/de, having an open space 

4N1 its left bank, has retreated from this obstacle^; 

and whenever it shall have bent its course ina suffi- 

<cient degree, the diff will attain a fixed and per- 

4iianent' state. The river, being thus repelled to- 

'wards the hills on its left bank, appears, from ti 

^ iCertain distance, as if it were about to pass through 

^a cl^ in those hills ; but, on a nearer approadi, I 

fcund that, from the fbot of the hills on the right 

twuik, which it had sapped above this point, it had 

^jarried to the left such a quantity of gravel, as to 

have formed there a high bectch^ whereby it is driven 

back to the right. Before this beach was raised, a 

part of the soil which now lies within it bad been. 

covered by the river with sA»d and with mud ;^ and 

'being consequently converted into good meadow- 

landj it has been thought worth the trouble of pro- 

'tccting : across the beach, therefore, has been carried 

a spur-work of timber, forming low piers, inclined 

in the direction of the stream, and covered with 

ttones on the side opposed to the current, which. is 

thus turned off without difticulty. - ..• ■ , . j 

806. Tho 
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- 805, The hilts on the left bank, which are hen 
co^'e^e(^ with brush- wood, are much intersected 
with deep vallies or combes. The right bank for 
some waj continues low, forming a plain ; but tbis 

. afterwards contracts, and at last the hills advance 
to the border of the river in a large rocky pronioo- 
tory, in which I observed some quarries ; the stone 
taken out of theui is a reddish, gnm'tle ; but it is so 
much shattered, that iio large masses of it can be 
obtained. The £lbe here makes a turn, and passes 
;betwecn two ridges of hills ; those on the left bank 
ere continuous, and very abrupt on the side uest 
-tiie river; they are intersected only by some lai^ 
Aactures, in which rocks appear amidst the briab- 
wood covering the slope. The opposite bank has a 
,quite different appearance, presenting a succession 
of pyramids, the slopes of wliiqh are formed by the 
■-nibbish of their higher rocks : these slopes are pre- 
vented from sliding downwards by low walls buill 

I -across them one above another ; and they are pjaoted 

'"with vines on their soDthern side. 

807. The Elbe is far from occupying the whole 
' ^f the interval between these parallel ridges of eini- 
I -nences, both composed of granite, yet so dissimilar 
1 their form : it has levelled the bottom of this in* 
iterval with the materials which have fallen frmn its 
sides, and have been set in motion by its waters; 
■ but it flows sometimes towards one side, and some* 
.times towards the other, not preserving a strait 
course ; and as 1 went down the river, I obsenffid 
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{that, at ev£ry beiid, the soil was liigb on tlie outer 
gde, and low on the inner, where it lormed mea- 
dows. Tlie preceding descriptions have afibrded 
proofs, that the gravel which rivers flowing in plains 
detach fioin their liurders is not transported by them 
to any great distance, but remains on their beds; 
^pd that tlie gravel found on these beds is always 
tbe same as that on their borders, and commonly 
ilongB to the soil of tlie neighbouring country. 
S^ow here I met w ith an exemplification of the form'jr 
remark, independently of the latter. Above the 
part where tlie Elbe tlius flows between rocks, I had 
observed, on its bed and on its borders, a gravel 
composed of stones of various .kinds, the same be- 
ing also contained in the neigLboiiring soils, where 
the^e masses were already routided. But in this 
confined space, where there were no stones on the 
borders of the river but angular fragments of the 
reddish granite of the rocks, the bed of the stream 
Was for some way covered onlv with these frag- 
ments: and [ shall point out the precise place at 
which they disappeared. 

805. Some time before I reached Meissen, I had 
on the left a long hill of granite, the abrupt front 
of which was still continuing to crumble down; but, 
on the right bank, the country was quite open. At 
6rst, I saw nothing of AJeissen but llie castte, with 
some houses buitt around it, on a very high rock 
which is cut down abruptly towards the Elbe; but 
when I approached the town, I suddenly perceived 

VOL. II. Z that 
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the rock was separated from the body of . the 
hill by a cleft well worthy of a particular examina- 
tion. At foup o'clock I reached Meisseuj where I 
had intended to visit the celebrated manufacture of 
china, which is on the same hill with the castle, and 
mostly within the precincts of the latter ; b^it fear- 
ing lest the fine weather should fail me, and having 
still a long voyage to make on the river, I thought 
it better to employ the remainder of the day in ob- 
serving this opening into the interior part of the 
country. On arriving opposite to the entrance of 
the cleft, 1 saw a brook, which issues from it, flow- 
ing very calmly to join the Elbe^ having already, at 
a remote point, in its own valley, descendoi to 
the level of this river: as it was my intention to 
ascend that valley, and view the adjacent grounds, 
1 engaged a guide to attend me thither. 

S09. The cleft is narrow at its entrance, but be- 
comes wider within. The town of Meissen is built 
on the left bank of the ElbCy and covers the lower 
part of the castle-rock, behind which it extends some 
way, ascending the slope on that side towards the 
castle. The right bank of the brook, formed by 
the granitic hill, is very abrupt; the lower part of 
its slope is studded with rocks, of which the inter- 
vals are covered with turf; and its upper part is laid 
out in vineyards. My guide led me up to the sum- 
mit of this eminence by the very steep paths used 
by the labourers, and I was not a little surprized 

at the variation which I here found in the soil. That 

oi 
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of tha wiible eiopti including the vineyards, iip to 
the top, consists entirely of granitic ?ut/)bish ; while ' 
^i^t of tlie summit,, which has been brought into 
•€uUiv!atiorij is the common heath-sandy uoi mixed 
with %tiy fragments of graidte^ bulcmly with gravel 
and larger massejS of white quartz ; and this sand 
appeared to itie to be very deep : yet it will be seen 
that ihe eminence it:5elf is insulated^ and that con- 
sequently this soil, which is absolutely extraneous 
to ,\i\Q granite beneath it, cannot have been trans- 
ported hitlier from any quarter^ since the continebt 
has been abandoned by the sea; This is a pheno- 
menon of which I have already given many ex- 
annplesj and it renders the loose superficial soils of 
countries consisting of 5/61^/j/ ^^;y//(/, an object worthy 
of.very great attention, since it shevvs the variety or 
the catastrophes and other operations which took 
j>IaGe on the bottom of the ancient sea. 

810. I first proceeded along the brow of this emi- 

. neiice oii the side next the Elbe; and as jrom hence 

,1 commanded most of the hills which 1 had seen 

bordering this river on its opposite bank, I could 

judge. very clearly that at .the time when its waters 

were first collected in a stream, if it had not found 

prepared for it the lower channel wherein it at prc- 

^ »ent tio\v5, it would Imve passed behind these emi- 

nences, which, in that case, would have stood on 

:its left bank ; for they rise, se[)arately from each 

■ qtlier, in the front of a large plain, where the rivetr 

might have freely held its course, and have after- 

i ^2 wards 
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wards entered its present channel lower down, near 
the villages of Nieder-Cdln and Spare. But firom 
the right bank advances a promontory of granite, in 
front of that on which the castle stands ; and a bridge 
resting on the summits of these two opposite emi- 
nences is here thrown across the river. It was pro- 
bably the advantage of thus establishing a commu-' 
nication, for all seasons, between these opposite 
banks, which occasioned the erection of the castle 
of Meissen, and afterwards of the town ; and the 
latter has since been much increased, in consequenee 
of the floujrishing state of the china manufacture. 

8 IL After having made these observations on the 
side next the Elbe, I crossed the hill to> its opposite 
side, where I found it cut down abruptly towards 
the valley which separates this eminence from tbe 
rest of the granitic ridge, and which is so wide, 
that the Elbe itself might have found room to flow 
in it, though it is pervaded only by the brook that 
joins this river at Meissen, after issuing from a cleft 
higher up ; this brook was at present so inconsider- 
able, that, having descended into the valley in order 
to observe it, I stepped across it in several places. 
The eminences surrounding this l^rge space* are 
much intersected ; by which a very profitable addi- 
tion is made to the superficies of the ground on the 
same horizontal base. All the sides of the hills 
with a favourable aspect are laid out in vineyards 
supported by low walls built across the slopes of 
rubbish : the sides less advantageously situated are 

covered 
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eovered with woods or coppices ; and the intervals 
. between the eminences are occupied by meadows. 
. On the brows of the hills, there are still some rocks^ 
that continue to crumble down ; and their rubbish- 
has formed slopes, which are not yet bound by ve- 
getation, because the materials had a great way to 
fall, before they found a base whereon they could 
accumulate. 

r 

t ' 

- 812. Though the brook is so inconsiderable, and 
though there is so wide a space, over which it is free 
to spread, yet, as it has not preserved its course 
ih the middle of this space, it attacks at one point 
the foot of the hill whence I had just descended; 
and when it overflows, it saps the base of the slopes 
of rubbish, the surface of which, being thus occa- 
sioned frequently to slide down, I observed to be 
still bare. But in the parts where the foot of tHe 
hill is seldom reached by the stream, the rubbish iii 
retained by the "asperities of the section of the gra^ 
rutic strata; and there I foynd the slopes more 
fixed, • and covered with vegetation. In these very 
parts, however, when the brook, during an^extra« 
ordinary swell of its waters, attacks at a high point 
these slopes which are thus cut across by the edges ' 
of the strata, one portion of their surface slides 
d[own upon another, in the same manner that a 
Cascade falls from rock to rock; and the plants 
which have overspread them perish. My guide told 
me that, on such occasions, the paths leading up 
these slopes towards the vineyards are carried away ; 

•nd 



342 

and he shewed mc soix^e places wliere, having been 
thus destroyed by the great inundation of the pre- 
ceding winter, (which I have so fre(|uent}y men- 
tioned,) they w.ei'e not yet repaired. 

Oct. 41 h. I embarked at six .o'clock in the niprn- 
ing, and at three in the aftcrnpoiii I arrjved at 
TorgaUy fix miles distant. In passing iinder the 
very high bridge w^hich I pientioned as forming at 
Mdswn the communication between the twq banks of 
the river, the boatmen told me that the winter before, 
the water bad jrisen to the top of thp a^phes, that the 
lower part of the tqwn had been mostly inundated, 
and that the w^ter oi the Elbe had ajscended a con- 
siderable way in the channel of thp brook which I 
had observed the preceding day. 

813. After having passed the bridge, I saw, on 
the right, an open country of great extent, being a 
continuation of th.e plain which iies behind all the 
en^inences bordering that bank above this part of 
the course of the river. This space sihevvs the na.- 
tiire of the catastrophe which produced both the 
valley of the rivpr, and the plain itself. It was on 
the present left bank of the Elbe that the prindpal 
fracture took place, and was followed by the greatest 
immediate subsidence ; this subsidence extended so 
far aj5 tp forip the plain on the right bank ; but, 
along the great fracture w hich happeped on that side, 
some masses remained at a higher level than the 
rest: and these, ha vini; undergone anijular motions; 
m are 
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are now the pyramids of granite by which the left 
bank is bordered here, as it is, above Pima, by those 
of sand^stoiie. 

814. After I had gone some way farther down 
the Elbe^ I a^ain saw hills risia<r en both its 
banks, which exhibited chronometers of two diflfey- 
eut kinds. Tliose on the left bank shewed the pro-, 
grtss of the effects of natural causes^ in the forma- 
tion of slopes of rubbish under the rocks, and the 
fixation of these slopes in several places by the growth 
of trees and bushes ; while in other places tlie pro- 
cess was not yet termiixated, because the rocks still 
crumbled down too frequently to permit the plants 
. springing up on the slopes to rise to any height be- 
fore they were covered with fresh i^bbish. On the 
right bank, of which the aspect is favourable for 
vipeSy appeared the progress of cultivation. There 
the owners of the land, not waiting till the slopgs 
of rubbish should be fixed by acquiring the requisite 
degree of declivity, had built low walls to support 
them at different heights ; and in this place I saw 
repeated the operation which I have described, with 
many details, in my Lettres sur rijistmre de la 
Terre 8^ de VHommey as one of the means employed 
by industry to render more productive the surface 
of the earth. The rocks above continue to crumble 
down on the highest terraces, and in several other 
places, as well as here, they are cut at the foot, for 
tiie purpose of making them crumble the faster. . I)y ; 
trenching these terraces in the spring, ^ach ot thetft, 

4 



in its tiirrt, is made to supply that bHow it with the 
necessary quantity of this rubbish ; and as the ope- 
ration extends the whole way down, tlic lowest of 
thein h every yeiir raised by the portion of soil which 
in.this manner is biought dovin lo it. Thus, in such 
parts of tlie fett of mountains as have a cliiaateand 
exposure favourable for vines, art accelerates tiw 
operations of nature, by causing tiie higher rocks to 
cnunble down more rapidly, and lessening the de- 
clivity of the slopes. 1 explained, in my first 
Travels, that, wherever the rocks above have ceased 
to crumble down sufficiently, or some obstacle below 
prevents the extension of the slopes, so that their 
declivity cannot be any farther lessened, the vine- 
dressers, every winter, carry up to the highest pajla 
of the vineyard the earth which they had thrown oat 
in trenching it the preceding spring ; an opcratiM 
always begun from the bottom ; and thus the same 
quantity of soil is constantly preserved oti each H 
these terraces, which are divided by little walls acroM 
the elope. 

- 815. Thoughout the whole of this tract, thecourw 
of the Elbe is nowhere confined, except between 
the opposite promontories at Meissen, and lliere 
only when it is swelled ; below this point, it wind* 
through large open spaces, approaching sometimes 
one bank, and sometimes the other, but without at- 
tacking either ; for its borders are grassy, and it has 
formed some islands on its bed. The left bank it 
very picturesque, from the forms of its gno^ 

rock, 
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rock, and their reddish tint, which make a yery 
agi'ceable contrast to the verdure of the trees -inter- 
spersed among them. Their strata, where but little 
inclined, may be easily distinguished ; but, where 
inclined so much as to be nearly vertical, which is 
the case in some masses of these rocks, it is impos- 
sible to distinguish them, so much have they been 
broken and subverted by the catastrophes which 
have reduced them to this state. The river is. so 
shallow in some places, on account of the wideness 
of its bed, that I saw a woman cross it in a little 
l>oat, whh a very short pole. 

816. These picturesque rocks on the left bank 
become gradually lower ; and at last they disappear^ 
at a point where a large valley opens just above the 
tillage of Zeh'o. Below this, the rocks again rise 
on both sides, but with many interruptions, so that 
' frequently one bank is open, while there are rocks 
on the other. On the most projecting rock belong-^ 
ing to the left bank stands the castle of Hirschstein^ 
or the Stag-rocky as I bad before occasion to ex- 
plain, when I mentioned another of the same name 
at Carlsbad. Thii^ is the last of the granitic emi- 
kiences on the left bank ; beyond it, the country 
becomes low. After having passed Morschwitz on 
the right bank, I arrived before Leutewitz on the 
)ett. Below this, I again saw some insulated rocks 
oi granite on the right bank, the intervals of which 
afibrded me occasional views of the interior part of 
l;he country ; but the last of the promontories on this 

side 
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side advancing towards . the Elbe is composed of 
strata of loose sand. After this, scarcely any more 
granite appeared externally; but, from what has 
been seen above, it certainly must prevail under the 
sand that covers the whole country ; which is far- 
ther indicated by the form of the ground, consisting 
of hills and vales, whence it is evident what must be 
the state of the granitic strata within ; and all these 
hills are scattered with blocks of granite^ and other 
primordial stones. A great way beyond this, how- 
ever, I thought I observed, below the village of 
Riesa on the left bank, another rock of granite, cm 
which, near the river, a house was built. 

8 1 7. I now again beheld all the phenomena of 
sandt/ countries, and of the banks of the rivers whidi 
flow in them. The Elbe is here confined in several 
places, either on one side or on both, by the dikes of 
alluvial soils. Lower down on its course, I saw 
frequently soils of the kind which I have generally 
described as having been levelled by the river, 
when spreading to a greater or less extent during its 
inundations, before its channel was fixed. It after- 
wards again flows between sandy eminences, still 
wearing aw?iy some parts of both its banks ; and as 
these consist of strata of sand intermixed with others 
of marl or of clay^ the materials which fall from 
them are carried down by the river, and contribute 
below to the formation of alluvial soils. Wherever 
it has been thought; worth while to secure these soils, 
on account of their vicinity tp inhabited places, this 

■ has 



347 

has been effected by low spur-shaped piers, such as 
I have already mentioned, which are made obliquely 
in the direction of the course of the river, and have 
their higher side much inclined. When these piers 
jare at a small distance from each other, they have the 
double advantage of throwing back the current of 
the river towards the middle of its bed, and retain- 
ing the sand in their intervals ; and this produces a 
strand, on which the materials falling from the cliffs 
being retained, the latter are reduced into slopes, 
and covered with grass; while the strand itself, 
being under water during floods, becomes grassy 
likewise, and the river lias no longer any other 
aption on it than that of raising it by the deposition 
ojF fresh sand. But, in the parts against which the 
current still bears too directly, the cliffs, continuing 
to crumble down, are yet naked. 

818. I had opportunities of observing all these 
modifications, as I continued my voyage down the 
Elbe. I now came to a large space where no high 
ground appeared within sight ; this space extended 
as far as the small town of Strehlay situated on the 
left bank, on the foot of a high hill, along which the 
river passes, making a bend to the right. All this 
part of the country is sa^idy, and the woods consist of 
pines ; but there are a great many oaks in the alluvial 
soilSf and likewise in those which the river has level- 
led during floods. 

819. Here I observed the proof which I men- 

tioned 
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tinned above, that gravel, never traveling far in 
plains, is coifsequently not carried down by rivers to 
the sea. I had passed but a little way beyond the 
granitic hills which border the Elbe in the upper 
part' of its course, when I ceaaecTto perceive anj.of 
their rubbish, either on its bed or on its borders; 
nor could I be mistaken in this respect, because of 
th^ redness of that granite^ and the angular form of 
its fragments. From the point where the river entered 
this 9€incly country, I observed in it no other gracd 
than that which is contained in tlie saiid^ and is cooh 
posed of stones of various kinds. 

820. Below a certain space, the soils on the right 
bank rise in hills of loose sand covered with pint 
woods ; I saw these begin a considerable way before 
I came to Miihlberg, a place situated on that bank. 
The land being here of little value, on account of its 
distance, even from any large villages, the Elbe loA 
been left to its own spontaneous operations, oral 
least has been very little assisted in them. In this 
part may be seen in what manner the alluvial soils, 
and some islands on the bed of the river, have been 
produced. The sand is deposited wherever the 
stream, although swelled, possesses little rapidity; 
and as soon as the «oils thus formed have risen to 
the level of the river in common seasons, their mois- 
ture promotes the growth of reeds and osiers, which, 
during floods, oblige the water to slacken its course 
between their stalks, where it consequently deposites 
an additional quantity of mud ; in this manner these 

new 
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new grounds are at last raised to the height of the 
greatest inundations ; after which tliey spontaneously 
t>ecoine meadows, interspersed only with bashes of 
osier ; for the reeds perish, as soon as their roots 
are above the level of t!ie water in common seasons. 
■3n those parts of the shores of the river, or the 

■islands, where this operation does not happen to 
*ake place, it is imitated by the labour of man ; atjd 

this is the only respect in which natural causes are 
assisted throughout the whole of the above space, 

rrthe elevation of such soils as are still too low to be 
converted to any use being accelerated by planting 
on their surface small stakes of osier very near each 
other. After a few inundations, these stakes are 
'ttlmost entirely buried under the sediments of the 
rivcrj but having, in the mean while, taken root, 
their branches continue to detain the sand and other 
substances floating in the water, till tljey have gra- 
dually raised the soil to the level of the highest 
£ooda; after which, it may either be converted to 
use in the intervals of si-ch floods, or else be se- 
cured against them by dikes. The same expedient 
is employed also to fix the dunes, or .sand-hills, either 
ialong the coast, or m countries consisting of loose 

_fine sand ; sometimes slips of birch, Mhich likewise 
readily take root, are used for this purpose, some- 
times merely some pieces of straw; for the sand 
carried about by the winds will lodge between cither 
of tliese, until bound by the roots of the grajB 
lEpiiuglng up on it in rainy seasons. 
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82 1 . It was two o'clock wlien we af rived at Muhl- 
bergy which is at the distance of four miles Inrora 
Jlleissen. As the name of this village terminates ia 
bergy I had expected to see it placed on an emi- 
iience; I was therefore surprized at finding it si- 
tuated in an alluvial soil: I landed for the purpose 
of observing; this soil, which is'secui^ed, on the side 
next the Elbe^ by a strong stone dike, consisting ot 
fragments of wacke of various colours. The whok 
tract is intersected with large ditches which arc ter- 
niinated by sluices in tlie dike ; they had hot at pre- 
sent any water in them, because tiie level of the 
river was low. On the outer side of the dike, I saw 
a strand formed by the gravel whiiih the stream 
impels against it, and which consisted of wacke of 
various colours, white quartz, granulated quartz^ 
and grey granite ; the same stones being found in 
the soil of the whole country. 

822. From Miihlbcrg we continued our course 
for about two hours; but a contrarv wind had 
sprung up, which already much impeded our voyage, 
and the next day put a stop to it. The shores of 
the Elbe continued to be very low, till I approached 
Belgeryiy a village situated on the left bank. Here 
the course of the river has l)cen opposed by the ex- 
tremity of a hill, which it has attacked and reduced 
into a cliff ; but this clitf is rapidly wearinix down, 
because the aaiuly strata of tlic hill being intermixed 
with argillaceous strata, tht water which filters 
through the former is re tinned by the latter, till it 

softens 
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softens the whole mass ; so timt, in rainy seasons, 
the cliff crumbles down in lai'ge pieces* In conse- 
quence of this, a large cove has been formed here, 
to the extension of which it will in time become ne- 
cessary to put a stop, by repelling the river in this ' 
place in the customa^ ^planner ; for Belgem is si- 
tuated in an inflexion of the shore very little below 
tlie point tlius attacked, and is secured only by the 
part which still remains of the original soil at the 
extremity of the cove on that side. There were for- 
merly some cliffa beldw Bclgern ; but they are now 
reduced into slopes, and covered with grass. 

823. After passing these cliffs, I found the soil' 
low on both the banks ; sometimes it was the ori- 
ginal soil coming down to the river; but more fre- 
quently alluvial grounds enclosed with dikes ; of this 
latter kind there are many islands, and particularly * 
a very large one opposite to Torgau^ a town situated 
on the left bank. As I now saw nothing, even from 
the deck of my boat, but lands similar to these, I 
was the less concerned at the bad weather which 
came on, and obliged me to retire into the cabin. 
We now had not only a contrary wind, but so vio- 
lent a storm arose, that we were Obliged for some 
lime to lie close under one of the shores ; on which 
account we did not arrive at Torgau till eight in the 
evening. 

OcU 5th, Being detained the whole day at Torgau 
by the continuance of the same wind, I employed 

this 



tliis time in observingthe adjacent country. Thecasde 
and part of the town are on a mount whlcii is encum- 

" pgssed by an extensive tract of alkivial soil, secured 
uritb a strong dike. ^The waters of this tract aredjs- 

^ charged in part bflacanarei-ossingt^e lower part of the 
town, and teiininated by^^a sluice in the dike. The 
streets are paved with roUN^f/att's, amongwWchl 

■ Raw several kinds o( granite, most^ red, but somegre^, 
red and greenish porphijry, and wackes of diflereol 
colours; I saw likewise Mocks \if the same species 
along the houses, to kuep oft" the wheels of the car- 
riages; and on inquiring wliencc tliese stones carae, 
I was told that tliey were found^ in the sand of tiie 

, Beighbouring hills. 

,824. Advantage has been taken of ^i? large allu- 
vial island surrounded with dikes, hnmedlatdy in 
front of Torgaif, to form here a permanent passagp 
across the Elbe. From tlie town to the Island there 
is a bridge, ■which is supported by stone piles in the 
part nearest to the uiain land, and is covered with a 
roof of boards. Another bridge passes from riic 
island to the opposite bank; and the branch of tbe 
stream which it crosses is called the Old Elbe, pro- 
bably as being on the side where the principal cur- 
rent of the river formerly lay; but this ^i^nch 
having been contracted by the extension of the 
island, and of the alluvial grounds on the right 
bank, the chief cun-ent, which is also the strailest, 
is now on the side next Torgau, Seveial gdier 
slreams had been formed beyond that of the^/i/ 
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Elbe, but they have been choaked up since the prin- 
cipal ctiiTent was thus changed ; the mouths of these 
may still be seen near the villages of Zucta and 
■Rosenfdd; but the rest of their bed is filled up. 

825. The bridge being of considerable height on 
the side next TorgiHu, it commands a view of a vast 
tract of low grounds along the course of the Elbe; 
some of them are enclosed with dikes, and others, 
which are merelj' levelled by the river, extend, on 
the land side, to hills at difterent distances. Over 
all this tract the Elbe formerly spread itself, lower- 
ing the highest parts, while it elevated the lowest 
witli the materials of the former, and with the 
muddy particles brought doivn by its waters during 
innndatious. Having had tliia prospect of a great 
part of the country through which I was to pass 
the following day, I was aware that I should lose 
nothing essential if confined by bad weather to the 
cabin of my boat; I therefore resolved to embark 
the next morning, and proceed by water to IVitten- 
ierg, as I had originally intended; because, the 
distance being only four miles, I hoped to be able to 
reach that place in the course of the day, even 
tliou^ the wind ihoiild still continue unfavourable. 

Oct. 6tk. I embarked at Torgau at seven in the 
morning, passing at first between the alluvial soils 
adjoining to the town, and the large allimal islajid. 
Aloeg alt the shores, I saw only osiers and reeds; 
but farther inland I descried some large oaks and 
. voi.. II, A a poplars. 
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poplars, which indicated grounds merely levelled by 
.,tbe river. I remarked that in the parts where the 
ttream had a tendency to bear against either side, 
stakes had been planted in front of the osiers, tlie 
branches of which had been interwoven between 
them ; and the water, durinjj the inundation of the 

I jiver, being calm behind these stakes, its mud was 
<leposited there, and thus, in time, a real dike waj 
raised. I saw likewise that, wherever a beach had 
^en formed on the side opposite toany of these al- 
luvial grounds, longitudinal channels had been cut 
iu it, for the purpose either of taking out gravel for 

' jarious uses, or of determining a part of tlie river 
to take thill course in its inundations, in order tb>t, 

t its stream being thus diminished, it might less for> 
tiibly attack the dikes. 

' >; ■ 
, 825. There being no other considerable sti'eao 
*ithiH a great distance of the point where the Ellx 
enters these vast plains, it has been found necessary 
to employ this river in grinding corn for the neigh- 
boming inhabit;iiits. The mills are constructed on 

■ tftvo boats strongly fastened together, behveen wlii(i 
the wheel is fixed ; so that it is always at the same 
level relatively with the surface of the water, whether 
the latter rises or falls ; and as these mills are placed 
In parts where the current passes near high grounds, 
the boats are moored to the shore with stron'^ chains 
on the side against which the current bears ; and iii 
order to retain them on its course, they are fast»ed 
t& poles planted in the bed of the stream ; thu^ the 
4 -wheel 
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Wheal' is^ tiiriled by tihe tiirrent ; feut if the Ifeltelt 
When greatly swelled, becomes too Violent^ the betfk 
ate loosed, and thie Min^nt itself carries them to tb* 
shore, ^here they enter a ifecess tnade for tbat^ {MK 

827. About terf^o clock, the contrary wind 4i»i 
tttineso vkrieivt, ttukttit was impbg^iblb to rbw againsit 
it; so- limit we were, bfoliged t^ gi^on shidre^ heark 
gravell||ii4^ on fiie right bat)k. I would Attt afc 
%x%t have my chaise taken out of the boat, becausb 
ibe* boatmta) thought that the \Vind might change ift 
Boon ; and besideS, tib hoi^ses^ were here to be %i^ . 
i^MUiout goibg to some distance to obtain tbem^&olii 
the farmeWj^ but I Isaded' myself, f^x^d^ begtm tb 
i^itroU over the neighbouring grOiJnds. I found herfe 
a. great extent of horizontal land, open, and entirdy 
uncultivated. This^ land was covered with grass, 
48xcept -in the parts over which it might plainly be 
e^eii that the Eibe still spread whenever it ovei*- . 
flowed-; and thefe> in some furrows itiade by the 
•twttm^' I could see that the soil consisted* only df 
sand Hiixed with gravel. That this river formerly 
spread much farther inland during its inuisdtltbnsy 
may b0 judged from the great extent of tiie'^ounl4 
that it has levelled ; and I shall presentfy describe a 
tract which, though formierly attained by it, is now 
Ba longer within its reach, and w'lrich shews very 
evidently that the stream, by excavating and straiten- 
ing^Ms bedj has lowered its level about lO feet. In 
the^ part where I had liow landed, the soil was 
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(hiefly planted with wild pear-trees, and with s few 
ijis iincl beeches ; nearer the rivfir, there were onlj 
few bushes interspersed- among the grass, which 
Uffved for pasturage; and in the lower parts, where 
i Elbe had deposited its muddy sediments, then 
were meadows. 

S'-IS. Here is seen an example of what has every 
^here taken place on the low grounds whieh lie near 
vjihe course originally followed by large nvA^ «nd 
T ^sH'hich at first were within the reach of those 5treaii% 
iiough the latter, having sunk their channels toa 
[greater depth, have now ceased to spread so far; it 
"••^is only in the lowest parts of these grounds thatanj 
Euuddy sediments have been deposited; for where 
; soils are gravelly, as is the case here, the watery 
^instead of enriching in this manner the higher parts, 
have, on the contrary, washed away from them (ht 
•j-carthy particles mixed with the gravel, leaving no- 
thing behind but the sand spread over the surface bj 
-the last inundations which extended so far. It isM 
"this stratum of sand that vegetation has here takeo 
place; the trees grow in it very well, and the grasi 
beneath tliem serves for pasturage : a large herd of 
jcatfle was at this time feeding here, and goats were 
browzing aiiong the bushes. It is owing to these 
bushes, that the surface of the ground is not pCT* 
fectly level ; because, during extraordinary floods, 
the sand is deposited hetwixt their branches, and> 
small hillock is thus gradually raised around each 
bush. I could easily judge how far the inuodatioD 

of 
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of the preceding winter had extended here, because, 
a great way within this wood, I saw a quantity of 
Jluviatic muscles scattered on the ground, and stiU 
quite fresh, 

829. But the following circumstance will directly 
shew that an absolute depression of the level of the 
£llbe has taken place within the course of a few ceri- 
turies. The horizontal zone above described is 
bound|^\y lands insensibly rising to the foot gf the 
neighbouring hills, and. extending on both sides as 
far as the eye can r«ach. Now on the line where 
these lands begin to rise, I saw the remains ot dikes 
which had formerly served to secure against inunda- 
tions a zone, as horizontal .as that bordering the riv^ri 
but at a level a little above it. These dikes having 
now become useless, because the stream, when 
most swelled, no longer rises to this height; they 
haye been cut through in several places, to opefii 
communications between the arable lands on the 
highest zone, and the meadows on the lovvestt 

830. On my return to the boat^ the boatmen told 
me that there was no chance of our being able to 
proceed any farther down the river this day, bij^tliat 
.the wind was exactly favourable for their return to 
Tctschen with their sail ; they therefore proposed to 
land my chaise, and to borrow horses for it at the 
villaore of Treben, which stood at a little distance on 
the higher ground, that I might qontinue my journey 
to IVlttenherg by land* 1 could not have refused to 

comply 
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comply with this proposal, unless I had cho^n tQ 
remain in the boat till the w ind should change ; but 
indeed I was glad of the alteraliou ia my mode of 
travelling ; because J judged that, frona the river, I 
should see nothing but a continuation of the sv^me 
Iqw grounds, and that it would therefore be better 
worth my while to observe the interior part of the 
country. Whilst one of the boatmen was go^e iu 
l]uest of horses, and the other was bringing my 
chaise on shore, with the. assistance of some people 
]belongin;)r to a boat which had been stopped there 
lilj:e our own, 1 eipployed myself id collecting the 
various kinds of gravel here scattered on the shore 
4^ the Elbe ; this was the same gravel which I M 
fdready observed to belong to the soil of the higher 
grounds and the arable lands at their foot; M 
on the banks of the river, where it had been 
washed quite clean, and was now wet, its colours 
jvere so brilliant, and consequently so distinct, 
that I could scc^rcely pick up a sufficient quan- 
tity of it to be satisfied that I had taken spe- 
ciipens of eyery kind. I found here a great, variety 
of species of every class of stones, granite^ for- 
pbyvy} ff^actous schistusj g7icissj hornblende^ xchitt 
quartz^ and granulated quartz, all evidently pro- 
ceeding from the soil through which the Elbe has 
cleared its coui-se, and which extends over the neit»h- 
bouring hil{s ; I even met with some flints here, 
though, throughout all these countries, there are npt 
tlie slightest vestiges of any chalky strata. Nonr 

thi^ 
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this part of tlie course of the Elbe is only ad et^ 
ample of what may be fotmd along all the rivers 
which ^ow in plains; evidently proving that streams 
transport nothing from high grounds to the sea, 
except such minute particles as float in running 
waters. 

831. My chaise was ready for me by half past 
one; but the farmer/ from u^hom the horses were 
obtained^ would not allow me to take them any far- 
ther than Brettirij where he assured me that I should 
ifind others with which I might proceed to Witten-' 
"ierg; but he was mistaken : I reached Brettin at 
4liree o'clock, and no horsies were to be had at that 
place till the next morning ; do that I was obliged to 
spend the remainder of the day there, and all that X 
could do was to employ in observations as much 
time, as the rain, which again came on, woiiU 
|)ermit« 

85s. In my road to Brettin^ I first crossed all the 
liori^ontal soils planted with trees, and ascended the 
heights at a greater distance from the Elbe / then 
proceeding in the direction of the river, I eamie 
down into a spacious tract which consisted of 
meadows of mowing grass^ intersected with ridges 
of higher ground affording only pasturage. This 
-tract is in no part secut^ed with dikes, and it does 
not appear to differ from the low space over which 
1 had previously passed, in any other respect, .than 
Ihat^ while most of the surface of the iM^tter is abave 

thQ 



the iiiuadations of tha Elbe, here no parts had boa | 
originally at that height except these ridges ; hat 
their intcrvais are now so much filled up with the 
fiediments of the water, as to be above its level at 
' pll times except during extraordinary swells of the 
river, which even then cannot pass over this tract 
with rapidity, because of the ntlgcs. 

833. Having afterwards crossed a space very 
low, but not enclosed, I came to a dike which begins 
from the river side, and advances inland a conaide- 
rablu way, enclosing laterally an alluvial soil that 
extends to a great diatauce down the Hlbe ; above 
this dike, the stream has been left at liberty to 
Bpread : the rain-waters descending from the heightt 
are received in a canal ibllowing the dike, which 15 
continued along the alluvial soil on tbe land side; 
this soil chiely belongs to Bretlin, a large village 
situated in that part of it which lies at the greatest 
dbtance from tlie river. Here the richness of these 
grounds is shewn by a long double row of handsome 
barns, wherein are laid up the hay and tbe coro 
produced by a particular tract which I shall pre- 
sently mention. To arrive at the viUage, I passed 
over the lateral dike. In front of the barns, there is 
a pavement composed of very large stones of all tbe 
species which are fonud in the sa?id oi the neigh- 
bouring hills; it rained when I reached this place, 
30 that I could not, for some time, go to walk on tbe 
outer side of the dikes; but, in the mean while, 
WJme amends were made to mc by the beauty of 
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naHf of the masses of granite and porphyry y to 
-wkieh the water that covered them served as a kind 
of varnbh. # 

|S4. The rain ceasing for a short time, I took 
afl?antage of the interval to pass beyond the dike 
"vlrllich borders this alluvial tract on the land side. 
The hills here are not very high ; but, on ascend- 
jpg them, I had a view of the whole of this vast 
^^ce, entirely surrounded with dikes, which are all 
liordered with canals, as well as the higher one, for 
|be purpose of receiving the water from the interior 
Mirt of the . country : a part of this water is led to 
|be river by the canal left open to it along the lateral 
llike, over which I • had passed to enter theses 
grounds ; but the greater part is carried across the 
alluvial soil by canals bordered with dikes that in- 
temally divide it, to openings in the dike nearest to 
the river, which may ascend into all these canals when 
the sluices are open : the rain-waters falling in this 
enclosed space are also carried by the same channels 
into the Elbe. The low horizontal lands, over 
which, as I have said, the river passed at a former 
period, here extend behind the dikes; and tiiis, 
though it consists of sand, is the tract mentioned in 
the preceding paragraph as so abundant in its pro* 
ducts ; its fertility being occasioned by the quantity 
of manure, which is supplied by the cattle fed in 
the meadows, and is Carried a considerable way 
over those higher parts that would either be planted 
with .tree% or would supply only pasturage, if their 

situation 
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situation were not attended with this advantagtx I 
had not proceeded far on these high soils, whepthe 
rain came on again with great violence, and oUi^ 
me to return to the viltage. 

Oct. 7th. I set out from Brettin at half past 
five in the morning, with the intention of reacbiog 
Belilz in the evening, that I might thus be able^to 
arrive at Berlin early the next day ; but unluckMj 
no horses were to be obtained except those of tbe 
farmers, which were all now employed in plougbii^; 
and were so bad, that I was obliged several tiiM 
to change them on tlie road, sending to villages rt 
a ccHisiderable distance in search of fresh onea^ 
which proved no better than those that I left bebindi 
in the charge of some countryman, till tti€ driver 
should return to take them back to their owners; 
and thus, though it was only three miles to JVitttHf 
berg, I did not arrive there till three o'clock. 

835. On setting out from Brettin^ after having 
crossed tLe horizontal soils on the outer side of the 
dike, and travelled some way on higher ground, I 
turned to the left, and proceeding in a direction pa-^ 
rallel to the course of the Elbe, I came first to 
some other soils nearly horizontal, which were tole- 
rably fertile, and were interspersed with meadows. 
At Jessen, I crossed the Sckwartze-Ehter, (or Black 
Elster,) a stream flowing to join the Elbe^ and dis* 
tinguished by this name on account of the dftrk 
colour imparted to it by ^ peat*moi^ fpom which it 
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issues: haviqg, however, taken up some of its water 
in a glass from a part where it looked the darke3ty 
I found it perfectly limpid, notwithstanding the mia 
pf the preceding day. I saw no blocks on these 
soils ; yet there were some in the villages, whither 
they had undoubtedly been brought from higher 
grounds. The lands become lower towards the vil* 
lage^of EkPer; but though they are cultivated and 
tolerably fertile, yet; as they belong to tlie tract 
over wliich tlte Elbe has not spread since it has been 
reduced to its present ievel, they are not enclosed 
with dikes : on the opposite bank tl>ere are similar 
l^ds, some forming m^^adows, and some planted 
with. trees. During extraoitiiuary inundations, these 
grounds must be overflowed ; yet I saw on tliem a 
few hamlets, probably in parts a little above the 
leyel of the rest. Near Elstcr, the Elbe has a ten- 
(dency to attack and abrade its bank ; and the soil 
being gravelly, a beach is formed at the foot of tiie 
bank, in the parts where the gravel is pure : in this 
beach 1 saw the same kinds of gravel as in the 
neighbouring fields, which are however very fertile, 
as it is there mixed with a great deal of earth. 

836. It was near one oVlock before I could set out 
fi'oni Elster for IVittCfibergy where I arrived at 
three. I followed, for a long time, the course of 
the ElbCy here forming a large cove, beyond which 
begins, on this side of the river, a very extensive 
tract pf ulluvial soUs bordered with dikes ; these 
3oils, now covered with meadoivs and planted with 
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oaks, must evidently have been added to the original 
low grounds of this bank, since the time when the 
latter were levelled by the inundations of the riter; 
for the line of-lheir junction nnay be traced by tbe 
small cliffs which here and there remain to mark it 
The higher grounds are in tillage; but they are 
very inferior in fertility to this tract of later forma- 
tion : their grassy surface appeared to nie to consist 
of peat ; and the only trees on them are some wil. 
lows, which have been planted on their border along 

• the sides of the alluvia! meadows. Wherever I ap- 
proached this border, I found nearly the same dif- 
ference as at Elster between the level of these 
grounds, and that of the alluvial soil, to which, ia 
several places, they descend in a grassy slope 
The inhabitants have taken advantage of this decli- 
vity, by constructing mills at the lower extremity 
of the course of some brooks, which at first floweti 
directly to the Elbe _; the water, from the part 

, where its level is the highest, is led to these mills 
by wooden troughs ; and after it iias thus passed 
over their wheels, it crosses the alluvial soil belneen 
two dikes, and falls into the Elde by sluices in that 
bordering the river. As I proceeded along its right 
bank, I found the alluvial grounds terminate a little 
above JKiitenberg, where the soil of this bank bcin« 
sandy, it is reduced, by the river beating against 
it, into a clifF; and the stoses that have crumbled 
down have formed a wide beach, over which lies the 
road to the town. In this clift" 1 saw projecting 
several blocks, chiefly of gramle, and at its foot 

were 
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■were accumulated many others that had fallen from 
"it: I afterwards saw great numbers of them along 
•^e streets at JFittenberg, 

837. At three quarters after seven, I set out from 
-this place for Treuenbrietzen, three miles distant, 
where I arrived at nine o'clock at night. Immedi- 
ately on quitting fVlttenbei'g. I came upon a cause- 
way raised above the level of the meadows, across 
■which a brook flows to join the Elbe, and which 
are consequently inundated, like those of that river, 
whenever it overflows. This causeway is bordered 
with blocks, brought undoubtedly, as well as those 
'placed along the houses at this end of the town, 
from the large cultivated slope of a hill which I af- 
terwards ascended ; for I saw none left on this slope 
near the road, though vast quantities were scattered 
on the summit of the hill, which is a heath inter- 
spersed with woods of pines and birches, and with 
spaces where the sand is perfectly loose. The cul- 
tivated parts of this hill exhibit very little fertility, 
ftiid some spots are so much covei"ed with blocks, 
that it has not been thought worth while to clear 
them for the sake of obtaining only a scanty pit>- 
duct. Above the heath I saw rising some blocks of 
granite, which were from 7 to 10 feet in length, 
and of which, perhaps, the larger part was buried 
\ in the ground. I then came to one of the spaces 
where there were no blocks ; but after having passed 
an iuflcxion of the soil, I again met with tliose 
masses ia great abundanre. These alternations of 

spaces 
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spaces in which there wens such quftdtities of bbdiij 
and of others where there were few or 'nonej were 
repeated till I reached the half-way bouse, where 
my driver stopped to feed his horses. Here the 
ni^t closed in, as it had done at my arrival at tbb 
Very place, on my way from Berlin^ at the be- 
'ginning of my present journey; it tbas happened 
tliat I observed the whole road, thou^ at difiensit 
times; and over that pan of it nvnieh I heA sem 
before, I now travelled in the dark. Fvbm 7V*»i- 
brief zcn, I set out at 10 o'clok for Belitz^ at Ae 
distance of two miles. 

■ 

Oct. Stk. I reached Belitz at three cfottii^ 
after two in the morning ; and an hour afterwakds I 
set out for Pofsdamy two miles distaat* 

8S8. In my account of t!lie former part of this 
journey, I have mentioned a remarkable kind df 
stone with which the road from Potsdam to Berlin 
is gi*avelled as far as the ha'lf-way hou^^e, two tuHes 
distant from the former place; but I shaU bare 
describe it more particularly, because of a- clMDBMeiU 
ation which has been presented by M. de Saussur^, 
^ 1101 of his Voyages dans les Alpes^ aod to which 
I have already had occasion to refer in my Travels 
in England. 

839. In this passage, M. de Saossure iflCroiacas 
a mineralogist studying the pbeilonMM; 4tf. the 
country which lies between the JufasBd' the J^j 

and 
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and particularly observing the masses of primordial 
stones scattered over the surface of this tract ; after- 
wards, speaking of the western bank of the Lake of 
Geneva, he thus continues : *' He will behold with 
" some interest large blocks of these debris dispersed 
" here and there on the borders of the lake; for 
" example, between Allamand and Rolle. There 
''" were formerly very fine ones along the high road ; 
" but they have been almost ail destroyed, either 
** for the purpose of mending that road, or for 
" building. It was very natural that such uses 
*' should be made of them; but for me, I cannot 
" see, without a lively regret, the destruction of 
** such precious monuments of the great revoliftitfn 
" to which the surface of our ghbe is indehtcd for 
" its present state. For if thi3 destruction conti- 
" nues to make such progress as I have seen during 
" the last twenty-five years ; if the enclosure of 
** lands and the construction of buildings go on in- 
** creasing in the same proportion ; it is probable 
" that, in the course of tivo or three centiuies, few 
" or none of these monuments will be left in our 
**• country. This consideration combines with many 
" others in proylng the truth of an opinion, which 
** I have elsewhere already hinted ; that although 
" the mountains, especially the primitive, appear 
" to be of such an antiquity as alarms the imagi- 
" nation, yet the actual state of the surface of our 
" land, its population, its culture, are comparatively 
■" of -an almost recent date." 

840. When 
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840. When I cited this passage in my T;iaWnim 
England, it was with reference to a tract of coildtry 
in which JVf. de Saussure's prediction has been com- 
pletely fulfilled; and that within a much sbofter 
period of time than will be the case in the neighbour- 
hood of Gtiwca. On my arrival in England, ate 
40 years ago, happening to go the first year to 
Bath, I saw the hills near Marlborough in /J'7ft^ 
shire covered with large blocks oi granulated gitartt 
This was a very remarkable monument of the naturt 
oi the great rerohiiions to which the surface of ot^ 
globe is indebted J or its present state. It was I 
phenomenon proceeding from the same cause a£ the 
dispersion of the blocks in the neighbourhood of 
Geneva; but the latter blocks consliit of the auat 
genera of stones which compose the central chain 
of the Alps; and hence M. de Saussure had sup- 
posed them to have been brought down from tbOtt 
mountains by what he called the dibade, that is to 
say, the retreat of the sea from our co/itinents. He 
had however remarked one circumstance, which, if 
he had extended his observations faiUier, would pro- 
bably have induced him to change his opinion: this 
circumstance was, tliat, among the blocks scattered 
around the Alps, and even in the vallies of that 
chain, some are of stones not knoivxi to exist in 
ttrata m any part of the chain itself. But he could 
not have fallen into the same error with respect to 
the phenomenon of Marlborough downs, which 
concurs with many others described in the course of 
the present Travels in proving, beyond all possiblitv 



369 

of doubt; that the masses of stones scattered over 
our continents have not 7nlgrated on their surface 
ftom. any place whatever. The blocks oi granulated 
quartz whicii I observed on those dow ns in sucb 
great abundance, soon after my arrival in this 
country, were not only scattered on hills composed 
of chalky strata^ hut no stratum of their own kind 
^;^known. to exist throughout the whole of th^ 
ai^m^rn .part of England; thus no cause acting 
lyperficially could have conveyed them thither. 
But, that I may return to M. de Saussure's remark; 
baving passed very frequently, in the course of 80 
w|;r^ over the hills near Marlborough^ I saw the 
.^lil^ t^ere gradually diminish in quantity, till at 
lid^ in consequence of the extension of agriculture, 
and the uses made of theb: fragments in the con- 
struction of walls and pavements, and the gravelling 
of jtlie road, they rapidly and entirely disappeared. 

841. It will require a longer time to produce the 
dame effect with respect to the blocks in the 
neighbourhood of Potsdam. Within the space of 
two miles from that place, on the road leading to 
Serliny I passed over two ridges of hills strewed 
with these blocks, which extend into Brandenburg ; 
but I have never found them anywhere else, nor 
have I seen strata of the same species in any moun- 
tain. This stone, as I have already said, is ex- 
tremely remarkable, being composed of very black 
hornblende^ and feldspar of a most lively red ; and 
these colours are everywhere in contact with each 
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other, not being separated by any intermediate 
shades. The blocks are laid along the sides of the 
read, which, very much frequented by carriages^ 
because the King has a palace at Potsdam^ is cod- 
stautly requiimg to be repaired with fresh fragments 
of this stone. To this tract, therefore, M. de 
Saussure's remark respecting the space which be bad 
observed -near the Lake of Geneva may exactly be 
applied; since it is very probable thatj in the count 
of two or three centuries, none of these blocks miU 
be left upon the hills near Potsdcmi ; and, as tbey 
are scattered' over so limited a space, they may even, 
within that, period, be all cleared away and for- 
gotten. * ; -: 

842. I was indebted to a favourable circumstance 
for seeing these stones to the greatest advantage 
The blocks having been split on the hills, in order 
to render the carriage more easy, large fragments 
lay in heaps on the sides of the road, ready to be 
broken small when it required mending; and the 
fine colours of these had been brought out by a 
heavy shower which had just fallen. I never ob- 
served so beautiful an assemblage of stones io anj 
other spot, except near the Lizard-point j where, as I 
have related in my Travels in England^ I saw to the 
same advantage, after rain, the serpentine of that 
cape, with its spots of red, black, and green, not 
merely in the blocks and fragments scattered over 
the adjacent grounds, but in the large pyramids 
rising on the coast, which exhibited these colours 
in all their brilliancy. 

843. All 
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843. All the bhchs of these Potsdam hills pre- 
sent the same ttssociation of very black kornblendcy 
and feldspar of a lively red ; but there is much 
variety in the relative proportions and distribution 
of these substances. In some of the masses, the 
ground was black, with large red spots ; in others, 
the spots were black and the ground red. A great 
many pieces were speckled with red on a black 
ground, and others with black on a red ground ; the 
spots in all differing very much both in form and 
in arrangement; there were even sotne masses in 
which the red and the black formed distinct stripes, 
alternating with each other, .as if in strata. In 
short, the skins of the leopard and the zebra are 
not more admirable, with respect to either the dis- 
position or the beauty of their colours. It would 
be worth while to saw off and polish specimens of 
all these varieties, and to lay them up in some public 
cabinet; for, as I have already said, their source^ 

in time, will certainly be exhausted. 
. ■ » 

844. I arrived at Berlin at 11 in the momin^r, 
baiving employed 30 days in this journey, upon 

. .which I had set out on the eighth of September, 
1799. I continued for some timfe after this to reside 
at Berlin, and subsequently at Brunswick; till in July, 
1804, I undertook the Travels which have been 
already published, passing that year along some 
parts of the coast of the Baltic and of the North 
Sea, and employing the following years in various 

. excursions in England. 
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SUCH and so numerous are the monumenti 
of every kind, belonging to the History of the Earth, 
which 1 have observed in my various Travels; and I 
was already in possession of this abundance of nut- 
terials, never before collected under one peiqt of 
view, when I wrote and published my Elementary. 
Treatise of Geology^ engaging myself to e9tablish 
on indubitable facts all the propositions contiuoed 
in that work. Of all sciences founded on focts, 
geology comprizes within it the greatest number (rf 
classes, which are all required to concur in its con- 
clusions ; and since it has been directed to the elu- 
cidation of the history of the past ages of the 
Earthy and consequently of that of its inhabitants, 
it has become of the highest importance to tie 
whole human race. 

This science having sprung up precisely at the 
time when I was engaged in my earliest studies, it 
greatly attracted my attention, and I -soon became 
fully sensible of its importance. Hence I was led 
to a careful examination of the systems already in 

general 
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general circulation ; and on considering their foun- 
dations, I was not slow to perceive, from my ac- 
quaintance with the mountains in the neighbourhood 
of which ■)! then resided, that these systems were 
premature, a suflicient number of facts not having 
been as yet collected to admit of the deduction of- 
solid conclusions; and I therefore resolved that I 
would myself undertake a course of regular obser- 
vations. Accordingly I have had this object Con- , 
.•tantly in view, in the whole series of my Tiavels 
.from the year 1754, beginning with my excursions 
among the mountains, when I was engaged in ex- 
periments on the measurement of heights 'hy the 
Jiaro?n£ter, and on the heat of boiling xcater at dif- 
ferent levels; and it may appear how much time 
and labour I have employed, both in studying ter- 
restrial phenomena at various elevations, and in dif- 
L-ferent parts of our continent very remote from each 
-other, and in following the progress of physical 
>CE(UEes, as well general as particular. 

It was not till after I had collected so great a 
.multiplicity of facts belonging to every class essen- 
tial to my object, that I wrote the fundamental 
work to which I have just referred: in a work of 
that nature, it would have been impossible to intro- 
duce these facts with all their circumstances ; for 
.they were by far too numerous, and such great in- 
^tervals would tlius have been interposed between 
the different conclusions, as would have rendered 
rit impossible for the memory to retain the points of 
connexion 
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connexion between them. I therefore generaUted 
the J'acfs belonging to each class, in order to dedace 
from them the necessary concinsions ; leaving it to 
mv Travels, which 1 reserved for subsequent pub- 
lication, to shew the accuracy of these generalisi- 
tions, by precise deacriptinns of a- vast abundance 
oi particular facts of every class. 

It has required much time, in the midst of my 
other occupations, to arrange and publish these nu- 
merous observations, together with all my esperi- 
ments on the actions of physical causes ; which is 
'the reason that this undertaiting has not been sooner 
completed. But now, all who are desirous to pre- 
■Vent the introduction of error into a science, so in- 
■teresting to the whole liuinan race, will compreheod 
■ that it would be as contrary to every princij^ of 
philosophy, on one side, ' to refuse to admit th«« 
conclusions, without pointing out errors either in tto 
detailed descriptions of the phenomena, or in the 
deductions drawn from those descriptions, as, on 
the other, to oppose them merely by bringing for- 
ward other systems, not established by facts ed- 
lectcd in a similar manner : a task which I ImNo 
already shewn that those who have published stich 
systems have been wery far from executing. I shall 
therefore briefly state the principal propositknis 
which result from this great assemblage of ftcts, K 
order that my readers may have a clear view of ti* 
whole, 

I. Mast 



S7S 

• I. Most of the errors which have been intro- 
duced into geology, and which, subverting e&ch 
other in their rapid succession, have thus led to a 
persuasion that there is no solidity in this science, 
proceed from the neglect of such a study of ter- 
mestrial phenomena as might enable men to discern 
and distinguish two separate periods in the History 
of the Earth, one prior, the other posteriory to the 
birth of our continents. ' 

JI, These two periods have been determined by 
tte discovery, now generally admitted, that the pait 
af the globe which at present is inhabited by man, 
was once tlie bed of the sea ; for the first period 
must Evidently have been that of the continuance of 
the globe in this first state; and the second must 

•V, 

have begun at the epoch when the bed of the. ancient 
5ea became dry land. This, I say, is a point on 
wiuch tliere is no longer any controversy. But tlie 
earliest geologists who acknowledged these -facts 
imagined several slom causes of a gradual retreat 
of the sea, from its original bed. It was only, how- 
ever, before the study of terrestrial phenomena had 
been carried to a sufficient length, that such an idea 
could have been conceived : for continued observa- 
tions have shewn all these slow causes to be de- 
void of reality ; as 1 proved, in my first work, by 
comparing them with facts; and all geologists of 
any distinction now consider it as a point which has 
b^n demonstrated, that the birth of our continents 

' was 
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was occasioned by some sudden revolution of the 
globe. 

III. But the want of discriminating between the 
two periods above determined, arid between the phe- 
nomena separately assignable to each, has proved 
the source ot ttieir errors. It has been supposed 
that our continetUs^ since they have existed as such, 
have been the theatre of certain operations, which, 
however, are now demonstrated to have taken place 
on the bed of the sea ; and as this mistake has ren« 
dered it impossible to attribute these operations to 
any other causes than those known to be at present 
acting on the surface of the globe, (though the pre- 
cise manner in which they act, and what effect they 
have really produced, have never been considered,) 
it lias hence been found necessary to allow to the 
action of these causes a time without any deter- 
minable limit; because it cannot be shewn that, 
within a known period^ they have produced any si- 
milar effect. Of this I shall not adduce any other 
example, than that of the supposed ea^cavation of 
•callies by the action of running waters; an ope- 
ration which would require a tifne absolutely illi- 
mitable, since no actual progress in it can possibly 
be pointed out 

IV. In the very jSrst of my geological works, I 
refuted all these systems of slow operations on our 
continents, no only collectively, but each in par- 
ticular 
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ticular with respect to its distinctive points, by a 
multiplicity of phenomena, which afford demon* 
fttrative proofs that our continaits are of very small 
antiquity. * De Dolomieu and de Saussure both 
so highly distinguished as attentive observeris of 
nature, not only acquiesced in the proofs wl)ich I 
adduced of this very important circumstance in 
the history of the earthy but supported them with 
new ones resulting from their own observations ; as 
I have already shewn with regard to M. de Saussure^ 
I have always been at a loss to comprehend how 
those who have since persisted in maintaining sys« 
tetns of such operations on our continents j as must 
have required an incalculable timej have found it 
possible to preserve a strict silence respecting tliese 
proofs of their error, though an error which involves 
within it the whole science of geology: I can only^ 
suppose that their prejudices liave diverted their at- 
tention from these proofs, because I had contented 
myself with stating them under the form of general 
fact^; which I did under the expectation, that, (is 
it was every w^ere easy to verify them, the atten- 
tion of others would be excited by this object; 
which has not yet b©en the case. However 1 have 
now, in my various Travels^ demonstrated the ex- 
actness of these generalizations^ by such an accu- 
mulation of facts of all genera and species, that it 
will be no longer possible to pass them over in 
silence. I shall therefore proceed to shew the na- 
ture of these facts, and the geological consequences 
which result from them. 

V. The 
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V. The causes whicli are now acting on tlie sur* 
face and on tlie borders of our continents are all 
known, and the following are the circumstances 
common to their ot'tiuii. In ihe first place, it is eas;f 
to distinguish llie points where their operation com- 
menced, on certain parts of the continents; and 
hence we are enabled to determine the state of these 
parts, when they were abandoned by the sea, wliich 
is the leading epoch in their history. Now, ia manj 
cases, it is possible to measure the progress of iJie 
eA'ects of these causes, as well in totality, as within 
known times; and thus, from, the variety of the 
caaseSt weave furnished with all that inulliplicitj 
of chronometers, absolutelv distinct, and indcpeiid- 
«nt of each other, which I have so particularly tie- 
scribed in the course of my Travels, and which all 
concur in demonstrating the recent oris:in of our 
continents, 

VI. The same course of investigation leads to 
another object, which is likewise of great import- 
ance in geology. Having thus ascended to the 
points where commenced the action of continmtai 
causes, that is to say, (of those causes which have 
acted on our continents since their b'rth,) we liere 
discover what must have been produced by those 
different causes, wliich had h^en antecedently in 
action on the />ed of the ancient sea ; and the prin* 
cipal effects of the latter causes may be charac- 
terized as follows. The first was the production of 
strata successively ditFering in genera and 8pecies> 
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all of which, from the nature of their composltioa, 
must have been formed in a continuous manner, over 
- large spaces, and in a situation nearly hnrizoiital. 
Tiiis, 1 say, was evidently the first effect; but 
,afteiwards. from whrtt we now observe, these strata 
I "were divided by Iructures into masses which be- 
came ridges of mountains, havinj^ undergone such 
-preat angular movements, that vallies were necessa- 
T rily produced in their intervLils.. After so many 
I descriptions as I have given in my Travels, I need 
not hesitate to assert that an attentive observation 

I -will evidently shew the impossibility of the produc- 
.'tion of valiies any otherwise than by this operatioH, 
which must have taken place before tlie birth of our 
continents ; for it may be seen, in all valliea, that 
- the only effects of lemming waters and of gravittf 
1 have been to attack their projections, raising, at the 
I same time, the lower parts of these original cavities 

I of the continents, by the materials which the waters 
have detached from their borders and deposited on 
their bottom. The eatablislnnent of this point is so 
1 essential, lliat I have not been afraid of too gi-eatly 
■ multiplying the proofs of it, by descriptions of 
valties and of the effects of running waters at every 
j height, among mountains, between lillis, and in 
I plains, throughout a great variety of countries. 
} Hence those who may still think it proper to main- 
tain that rumihig waters have excavated vallies will 
no longer have any excuse for forbearing to meet 
these facts with something of the shape of argu- 
ment; 



I 



« 



J 



Bicnt; whereas they have hitherto opposed ti 
otherwise than by sijence. 

VII. Wc know then in wliat tlie obser 
of our continents consists ; tliat is to say, io strtita; 
the greater part solid, and the rest soft, which differ 
succeesiveiy in jiehera and species, and which bear 
certain characters of having been originally depo- 
sited ill a situation nearly horizontal, over lai^ 
tracts of the bottom of the sea. The first questiiu 
1 which now presents itself is tlie following: whence 
have proceeded the substances successively contn< 
buting to the formation of these strata ? For tiai 
they must have proceeded from some part of the 
globe in ivhich they had previously existed is verf 
evident. With respect to this question tliere are 
only two systems ; and I shall mention in tbe&lt 
pjace that of Dr. Hutton and some other geolo^stsj 
that these substances were formerly borne along by 
the rivers of ancient continents, (which coiitinentl, 
by the continuance of this operation, were finally 
destroyed,) and were spread over the bottom of tlie 
ancient sea by the motion of its waters. In refa- 
tation of this opinion I have assigned a peremptory 
reason. The mud transported to the sea by rwm 
is composed of mingled particles of all the sub- 
stances which those streams have detached in their 
course: now there does not exist In the sea anj 
ima;;inahle cause capable of separating these sub- 
Btancesj and keeping them apart from each other, 

until 
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until formed into masses of distinct strata ; as, for 
example, the various species of schisti to a great 
thickness: then, immediately on these, strata of 
Ume-stone, in some places not less than 5000 feet 
thick, as is to be seen in their abrupt sections; and 
' on these again, without any steps of transition, 
strata of sand-stone j also to a great thickness ; with- 
out reckoning many other strata of very distinct 
kinds, which are intermixed with the latter. How 
could these substances have been sorted, and sepa-- 
rately deposited one species on another, upon the 
bottom of the sea ? Such a supposition is nothing 
less than impossible. 

■ 

VIIL There remains therefore only the system 
-which has been adopted by the geologists most dis- 
tinguished by their accurate investigation of natural 
phenomena; I mean that of chemical precipitations^ 
successively different, in a liquid originally covering 
the whole globe, in which the elements of the rni^ 
neral strata and of the ^uids that compose the 
atmosphere were held in a state of reciprocal dis- 
solution, and of which the liquid of our present sea 
is the residrnm. This is the system that I have 
adopted from de Saussure and de Dolomieu ; for 
it is perfectly conformable to the general laws of 
chemistry, and, Mith the addition of another cause, 
it affords a complete explanation of all the phenomena 
of our mineral strata and of the atmosphere. Of 
this other cause I shall presently speak, after having 
remarked that the above is the only road by which 

we 
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we can ascend to the succession of physical eventi 
that were brought to pass on our globe by causes 
DOW no ieiiger existing, and in wliich we cannul 
go astray, provided that we correctly ascertain everf 
circumstance in ihe J'acts whereon we build, and 
tliat we confine ourselves to strictly logical coO' 
elusions. 

IX. The additional aiiise, to which I have just 
alluded, will now lead iiic to another question ne- 
cessarily involved in this deduction Irom terrestrial 
plienouiena. Since all the substances whicli com- 
pose our mineriil strata and the atmosphere weie 
ori^nally held in dissolution by each otiier In the 
same liquid, no change could have taken place in 
this liquid, unless certain new ingredients had com- 
bined with some of those already contained in it to 
form solid mokcules, successively differing in species, 
which, separating from the rest of the liguid, had 
sunk, and accumulated at the bottom ; while, during 
"this operation, other ingredients, combining under 
the form of expamible Jhdds, had ascended to com- 
pose the atmosphere. For this is the manner ia 
which all chemical precipitations are immcdiatelyprci- 
duced. Now whence did these new ingredients pro- 
ceed ? Dr. Hutton, who supposed that our strata 
had been formed of the substances transported to 
the sea by rivers^ did .not concern himself with this 
question; but, on observing what a mixture of suL>- 
stances rivers carry to the sea, the impossibility 
that any imaginable cause could have separtU^ 
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ttiese materials, and thus produced j/m^a'absoUitelj 
distinci, laid oac on another, as is ttie case witlt 
wliich everywhere compose the mass of our conti- 
nents, becomes so evident, as absolutely to enforce 
acquiescence in the hypothesis of their formation by 
chemical precipitations. The above rjuestion must 
then necessarily present itself: Wbat was the source 
of these new substances, by the introduction of 
which were praduced, in the same liquid, these suc- 
cessively different precipitations ? 

X. We are here obliged to enter into a wider , 
6eld of facts; for, as all terrestrial phenomena are 

.connected with each other by some common causes, 
it is impossible to determine the cause of any one 
of them with cei;tainty, without taking into consi- 
deration all the others which can possibly have any 
relation to it. Some step is wanting to enable us 
to ascend, from the general conclusion that our 
strata have been produced by chemical precipita- 
tions in a liquid, to the cause of tlicse precipitations, 
which must necessarily have been the introduction 
of n&xi substances into the liquid; and we shall find 
this cause by the solution of another question : since 
our mineral strata were certainly formed on tlie 
bottom of the sea, in what manner were they 
Abandoned by its waters, and reduced to their 
Jo'esent state ? 

XI. There are only two possible causes of this 
change on our globe j either the retreat of the sea 

S from 
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from its ancient bed^ which thus became pur c&nti^ 
nenlSy or the elevation of these continents above iti 
level. Dr. Hutton determined in favour of the last 
of the propositions of this dilemma; in which 
respect he adopted the system of Lazaro MoBOy 
without paying any attention to the peremptory ar- 
gument already brought in refutation of it in my 
Lett res sur rHistoire de la Terre Sg de rHomm; 
an argument which I shall here repeat. The cauac 
assigned to this elevation is the sudden action of a 
great internal heat. But heat can occasion in solids 
only an inconsiderable e.vpansion^ when acting oq 
them alone ; in order to raise them, therefore, that 
is to say, to effect their separation from the base cm 
which they rest, Ae^^ must produce, between this 
base and the mass to be elevated, expansible fluids: 
the latter, when they have acquired a great density, 
may undoubtedly act very powerfully ; but the solid 
mass of the strata could not be raised in this man- 
ner without being also broken; and Dr. Hutton 
even adduced it as a proof of this elevation^ that 
our strata^ in fact, are b?vken in innumerable places. 
Kow since it is only so long as expansible fluids are 
confined within a space of whicli the sides oppose 
resistance to them, that they can exercise their 
action, their escape through these apertures, as it 
would have reduced their density to that of the at- 
mosphere, must have deprived them of all power 
within. The vault then, completely shattered, 
would have fallen down again on the base from 
which it had been separated. My first geological 

wort 



Work havihg lifeeti written in French, it was perliajiji 
iat that reasbti that Dr. Hutton was not struck with 
this objection ; but what surprizes me is that M / 
Piayfair, who, in my Letters to Dr. Hutton, pub^ 
limbed -in the\Ar(^/A/y jRmdtz^, must have seen tiiiai 
objection^ (as well as theit which relates to thef 
minute particles carried by rivei^s to the jeur, con- 
sidered as the source of our mineral strata^) has re- 
peated both these hypotheses, without taking ari^ 
ttotiee ctf my arguments against them. 

XII. AH tiie phenomena of bur rrdneral stratd 
whereon these geologists found the system of ele^ 
'duiian, particularly the ruptures £ind angular move^ 
ments which these * strata have undergone, woulcf 
equally have been effected by the subsidence of such" 
jMffts' of the surface of our globe as are now at the! 
krprest level; so that these phenomena themselvei^ 
afford no indication of the manner in which they 
were produced : it must certainly have been in one? 
or the other of these two ways ; either by the e&- 
^atiM of the parts now highest, or by the subsidenci 
ef those no# lowest / this> t say, is an absolute di4 
Iraama ; but as both these causes would have occa- 
sVxied the same mechanical effects, that is to 'say 
fractures^ and angular motions of the separated 
masses, there is nothing in these immediate eflfecti^ 
that can determine to which of the two they should 
be assigned. We must therefore inquire, in the 
first place, whether there may not be some reasorl 
for the exclusion of one of these causes; and then 
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proceed to examine the other by a corapaiilM 
with the phenomena which ought to be referable 
to it. 

' XIII. I have already shewn a perenjptoiy «l* 
I ' BOn for the exclusion of the hypotliubis of elevatiea! 
namely, that, after the rushing out of the cTpans^ 
Jliiids by the effort of which it is supposed to have 
K: been eftected, the broken masses would have Wlen 
11 down again on the bottom of the caverns procluced 
■ by their separation from the base to which they bad 
'' originally beea united. Now as tiiis hypothesis 
has not even for its object the explanation of tfae 
actual state of our strata, but was imagined prifr 
cipaily ibr the purpose of accounting for the exitt- 
eiicc of tlie coiitbieiits above the kvel of the sea, it 
must manifestly require that Xhe fractures and ifij- 
. iocations, whicii are now observable in our stratOt 
should have been suffered by them during the veiy 
elevation of these continents ; whereas the impos- 
sibility that any coiitimnts should have existed fttjin 
this cause has been proved by tiie preceding argu- 
ment : they do, iu fact, exist only from the suki- 
denes of a part of the surface of the globe, and tlte 
consequent retreat of the sea from its ancient bed, 
which had already been the theatre of the catas- 
trophes «!iereby our strata were reduced to thdr 
present state. Now to this latter hypothesis it i* 
not possible to apply the same peremptory objec- 
tion which i hare adduced against that of elevation; 
namely, tliat the masses when clevutcd would )mt 
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' JtUlen down again, and that tlius nO permanent 
, effect could have been produced; /JcrwcHencc being, 
on the contrary, the necessary consequence of the 
subsidence itself. In the former system, the eleva- 
tion would have been attended with the formation 
of caverns, over which the continents must have re- 
mained suspended without any support; a thing 
altogether impossible; in that of the subsidences, 
(supposed to have been only partial,) the masses, 
subsiding in caverns previously existing bcneatb 
them, must, when tliey reached the bottom, have 
I remained there in a state of stability ; except in the 
I case of some effects which have been produced on 
'our continents since their birth, and have contri- 
buted to shew the cause of the state of our strata,- 
namely, new subsidences of some parts of their sur- 
face, (of which 1 have given examples in the course 
of my Travels;) while, at the same time, earth' 
quakes are an indication of the vacancies still re- 
maining between the masses which have subsided in 
the caverns, and which it is evident must rest on 
their bottom, because these shocks produce exter- 
nally so little eft'ect. This is an absolute difference, 
totally excluding the system of elevation, but in no 
respect contrary to that of partial subsidences.' 

XIV. But besides, the consequences of the latter 

■ Systeg:! supply us with direct arguments in Its favour; 

the first of these consequences is that it leads us to 

the essential cause which was left in suspcnce above, 

that of the introduction of new substances into the 

c c i^ primor- 
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primordial liquid^ and of the consequent productiofl 
of prccipitatiom successively differing from each 
Qther ; which I have shewn to be the only origia 
that can be assigned to our viineral strata. My 
present aim being only to give a suinmary view of 
the great objects of geology, I cannot here enter 
into the whole of my system wnth respect to this 
point ; but I have stated it fully in my Eiementary 
Treatise of Geology ; so that nothing farther is at 
present necessary than to explain biiefly its funda- 
mental points, and to indicate the direct prooifs by 
ivhich, in that work, I have supported It 

XV. Our globe was originally coitipDsed of dis- 
tmited particles, on wljich were formed, in the first 
place, strata of granite^ and others of the same 
clasf. These strata, resting on a base so little 
solid, underwent repeated fractures, and the liquii 
that covered the globe passed tlu'ough thc^e aper- 
tures into its iuterior parts, thus causing' the sufc. 
sidence of the particles, and producing thei cavernSf 
which, by degrees, increased in extent, and became 
deeper, till at last they occasioned the catastrophes 
of the diflerent classes of strata which had been 
formed by successive precipitations in the liquid^ 
from the following cause. . . 

XVI. The liquid, introducing, itself among* these 
particles, and combining with. them, formed CApffft' 
sible fluids, which, ascending thfqugh the sameyrflC- 
tiires of tlie strata, occasioned, in the e.vterior part 

of 
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pf .the liquid, precipitationSf successively differing 
UH their nature, because the loss of tlie substances 
ivhich entered into the composition of certain classes 
of strata effected changes in the /i^e/iJ itself; and 
these changes were attended with correspondent dif- 
ilerences in the ea^pansibie fluids formed by that 
. portion of it, which, at each new catastrophe, pe- 
netrated into the interior part of the globe. 

XVII. Another effect of this introduction of the 
liquid among the interior particles was that of pro- 
ducing the concretion of large masses, which foririe^ 
in the caverns a kind of partition-walls, and served 

# • ■ • ■ ■ 

as props to the strata, till these masses themselves 

sunk, in consequence of the penetration of the 

liquid beneath them. On this account, the later 
• ■ „ • 

catastrophes were much more considerable than ttie 
ev\iev, which had been occasioned only hv partial 
caserns; and it was not until aTter the subsidence. 
of these concrete masses that stability was pro* 
duced. In this manner an anterior contineiit was, 
JCcfir a long tune, supported, till at last, by its sudden 
subsidence, as I have explained in my former works, ' 
the bed of the sea was change^!. Such is the ge- 
neral progress of ca^uses and effects whereby our 
continents have been brought into their present 
state ; and I shall now give an equally concise view 
of the pjtienoaiena which afford indubitable proofs 
of this svccessiqn of events. 

XVIII. 
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XVIII. The first immediate proof consists in the 
' changes which certain circumstances observed in our 

ttrata shew to have taken place at sundry epocb 
in the liquid of tlie sea, ^nd in the aimosphcre. 
Within a certain period, was formed a class (rf 
strata distinguished by the title of primordial, wliich 
exhibit no trace of tiic existence of organised bdngt 
on our globe, either in the sta or on the Ituul. 
Another class of slrat-a, called secondary, was after- 
wards produced, and in general, these strata vere 
very different in their nature from those which had 
preceded them. It is in this new class of strata 
Jhat we find the remains of organized bodies, in tho 
first place, of murine aninjals, and above these, of 
vegetables and terrestrial animals. In the siirces- 
sion of these j/raM, we find successive changes ia 
Jhe species of the organized bodies, following those 
which I have already shewn to have taken place in 
the Tvater and tlie air. Nothing then, can mote 
exactly indicate tiie whole progress of the chanted 
pperations which I have traced above, and of which 
I shall now explain the connexion with these new 
facts. 

XIX. While pvery catastrophe of tfie strata, 
pccasioned by subsidence, was attended with tho 
ascent of expansible Jiaids frqm the interior parts 
of the globe, into the liquid where they produced 
the precipitation of some of our mtieral strata, 
tl)ere were disengaged from the same liquid, other 
Jluids, which combined to form the atmotpkere. 

4 purii^ 
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During the first period of these operations, neither 
the liquid nor the attnosphtre was in a state proper 
for the existence of organized beings ; afterwards, 
when such things did exist, changes in those which 
belonged to both the classes, marine and terrestrial^ 
were produced by corresponding changes in the two 
elements, water and air ; it being by the latter cle- 
ment that terrestrial animalg and vegetables (vei'e 
effected. Such is the general connexion between 
the formation of the strata, and the history of o/"- 
gajiized bodies on our globe ; and a direct proof that 
these two classes of changes, thus reciprocally de- 
pendent on each other, originated in successive Bub- 
sidences of different parts of the bed of the sea, is 
afforded by this circumstance; that a\1 precipitationa 
in the marine liquid, and all perceptible changes ia 
organized creatures, have been terminated by tho 
great revolution, which changed the bed of the sea^ 
aqd thus brought the surface of our globe into its 
present state of stability. 

XX. It may now be understood by what motive 
I have been led to extend my observations relative 
to the masses of different kinds of stones scattered 
over soils to which they are extraneous, into so many 
various countries and situations ; this being a phe- 
nomenon so intimately connected with the catastro- 
phes of our stJ-ata. There are only two possible 
modes of explaining the dispersion of these masses; 
either they have migrated from the eminences, over 
(he low grounds, in consequence of the action of 
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jpome impulsive cause, pr they h^^e lieeo ^tctt^ 
fromwithiPi in the very sppU where we at preseiit 
find tliem^ by the ej^pafmbk fluids yiolen(ly conh 
pressed in those caverns into which su^i(kd tb$ euor? 
mous masses of strata pow lo^t from the $ur£Mie» 
But, after the multiplicity of direct facta collected 
in my Travels against every possible idea of the nd- 
gration of these masses on the continents, there can 
remain only the ojiher proposition qf the dilemmat 
which I have moreover pstablisbed by fact3 isqually 
l^rect and equally numerous; qamely, that they 
{lave been ejected from within. And thus the whole 
pf my systQm is here again supported on a phepo: 
pOei)Qn ainsiost qpiyersally prevalent oyer every part 
pf the surface of pur continents. 

It were unnecessary to i^tate in this place the per- 
fect correspondence which subs jsts between the gp- 
peral result of these facts, and the History of the 
Earth as contained in the Book of Genesis: but 
in my Letters to Professor Blumenbachj this cor- 
respondence has been fully pointed out. Of all 
geological conclusions, this is unquestionably the 
most important, since it concerns the whole human 
face ; but neither in the above letters, nor in those 
sur rHistoire de la Terre 8g deJHomme^ have I 
placed it among the proofs of jmy system ; I have 
explained it for the purpose of fixing more gtrongly 
the attention of my readers ; but I have never re- 
puircd to it for the support either of tlie facts 
>vluch 1 have brought forward, or of the conclusions 

M hich 
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y %rlucb I have deduced frQm these facts ; for this 
m would have been a petitio principiu On this great 
., (Knot, Truth has been my leading object; and as I 
r imve sought it by an attentive study of terrestrial 
phenomena^ so I believe that these Travels col*^ 
,. JgptivjBly will be fqui^d to contain it 
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PF THI^ 



GEOLOGICAL FACTS 



Described in these Travels, arranged as hehnging to the Twf 
Periods of the History of the Earth, which on 
distinguished in the CocLusiox; mth References to ik 
Volumes and Sections. 3 "? 1^ 



First Period*, 



During which our Continents were formed at the bottom of 
the ancient sea^ and underwent there various catastrophes. 

t. 

The strata^ having been produced by precipitation in a lupM^ 
were originally horizontal and continuous. 

* Under this Virst Teriod, it is here intended to comprize the 5ft Vemi* 
or Days of the CrtatioNf as recorded in the book of Genesis, together with 
the space of time, beginning from the creation of man, and terminatin; in 
the deluge; which last space is considered as forming the comraencenDOit of 
the seventh day. In Mr. Parkinson's verjr interesting work on the OrgfMC 
Remains of a former World, it may be seen, p. 451> Vol. III. that the dili* 
gent study of ]iature has led that gentleman to foun the sane conclnsiooi 
respecting the length of these days. 

For. 
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iTormatibn of the strata by pttci^fitdtkhy and ooiitaqiieii0| 
in a horizontal ppsi^Oiit jSret deti^rmihed by M. de Saussurt 
from his observations ou the hreopias of the Valorsine^ $ $ ^^ 
^16, I. 

Their original horizontality and continuity proved also by tbe 
inarine and other organic bodies contained in them> § § 363.| 
415, 431. L 5 § 462, 470, 579, 676, 786 ay II. 

Strata of sandMone at Ziitau once contiiiuous with tboM 
on the borders of the Elbe, § 483, II. 

That the consolidation of the strata on the bottom of th^ 
iea diii not require a great heat, shewn by the consolidation 
of tofus on the bed of the JFiesenty § 663, II. 



11. 

Tiie undermost substance in the knowti mass of our conti- 
nents is granite, which, contrary to the opinion of some 
mineralogists, was formed, like the rest^ in strata. 



Stratification of granite apparent 

Ir> an insulated rock near Darmstadt^ § 238, L 

In the fornji of the hill of Vrackeujeldf § 24 , I. 

In the Rosse-trap, a granitic hill encompassed by strata of 

wacke, § 386, I. 
Ip a quarry near Hermhutte, § 482, II, 
In the sides of the valley of the Q«ew, § 494, H. 
In Mount Kynast, § 503, II. 
In rocks in the Giant* s mountains which appear as if composed 

of piles of Wocks, §§ 510, 517, 551, 552, II. 
in the Ochsen-hopf, § 700, II. 
Ill blocks on the Fichfelberg, § 712, 11. 
Jr^.the RoUenMtiny § 714, II. 
In i\^e^ -Luchsbsrgy Ji 719, 72U lU 

D d 2 is 
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th bloeki near Egra^ § 753, 11. 
In emiiibnces near Carhbady § $ 741, 746, 7^0. if. 
Ill hills near the Elbe, § $ 812, 815, II. 
Ped of the Zackel fotmed by the ploipes of granitic ttrtddf 
$ § 506, 509, 539, 11. 

Strata of two distinct species of granite^ in the Grotte-rait 
§ § 524, 525, II* 

■ " ' ' ' ' • ' I " in the FHescU'^mf 

§ 549, II. 



III. 

l*tie iiratd which were formed on the granite differed suceei- 
sively. from each other, and ne remains of organic bedia 
are found, either in the granite itself, or in the first of the 
succeeding strata; but in those of later production, va- 
rious kinds of these bodies are coDtained* 

gl^ttnite covered with gneiss on the summit of the Sehite* 
koppe, § 531, II. 

in Mount Helicon near the Welt" 



*Mar*« 



endCf § 559, U- 

in the Ertz-gebiirge, § 768, 11. 



Successive hills of granite, gneiss, and schistusf in the country 

of Bar/rent k towards the Ficktelberg, § 631, II, 
Strata of gneiss and of white quartz near Freyberg, § 450, I. 
Gradatibns from gneiss to schistus in the Ficktelberg, j 69B, 

It. 
Gneiss covered with porphyric schistus near Bilih, § 766, II. 
Great variety of strata in hills at the same level in the valley 

of Tharand, §§ 426—431, I. 
Strata of a fibrous schistus intersected with Teins of uhltt 

quart % at Zierenberg, § 233, I. 
Schistus covered with lime-stone, near the llarizi § J 171, 172, 

351, I. 

— on the banks of the Elbe, where it was originally co. 

vered with a sand stone containing marine bodies, though 
both are now at the same level, } 786 a II«- * 

Strati 
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: budies, atid covered vi'ilh' 
pet ro-f ilex : near Aix-la 



Strata of stad coataining many 
caleereoux strata converted 
Ciapelle, § 5 255— 258, I. 

* of gi/psam in a hill uear Osterode, covered on one side 

will) limestone containing marine bodits, and on the SuinDiJt 
with maii and laiid in which rAmoceros't bpnet have I>een 
found, 5 35+, I. 
Aficient lavai, near G'dttingen, covered with strata of lime, 

stone and sand-ttone, ^ 193, !■ 
Bed of furlurbra/idt, (oi JoisU prat,) ip ihe Callenbiil near 
Mtindtii, covered with strata of vihite clay and tand, ^j 1£)8, 
199, 201, I. 

in ibe Meimer in the country of Hate, 

l^iog on strata of limestone and land-stone, and covered 
with otliers of white clay, lime~ttune, ax\Abaxatti, J^SI], 
?12, I. 

in the Robelilierg, covered with thin 

»tTiilA ol saad-stone B.ad basalts, §^Q]7, ai3, I. 

Udmsted, lying on aliimiuous clay, 
1 clay and tand, § 370, I. 
•stone and marl'ia iIk Jura, §§52 — 57, 

ti6', 13J, ise, ;. 



vitb 



Alternation 

64. 82, 85, 83, 90, 
Home bodies found in both, 5^31, 54, 64, 66, 89, 85, ITS 

— 117, i36, I. 
Differences of the jnariiie bodies hi successive strata, near Va- 

langin, § i 93, 9h I- 
Stral* of lime-stone containing masses of Jaspacliales, iu the 

valley of Tkaraiid, § *3a,* I. 
Marine bodits contained iu the limestone of the cftveriis (lear 

Muggendorf, § 656, II. 
Livie-stone covered with strata of breccia and landstone in the 

hills and plains between tlie 4'/'s und the Jura, § 133, 1. 
Coal-bfd, in a hill near Helibiirg, covered witii stmta of iaiid~ 

stone containing bolh marine and vegetable bodies, J 333, I. 
Three coal-beds in a hill at Ostcraiald, of which the uppermost 

is mere J'otsil peat, and wJiich are separated from each oth.er 

by a succession of different kinds of strain all containinf 

jnax'me bodies, § 360, I, 

StTftta 
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^rata of imd^ont whkb bsve slidd^ do^ hoU^ tkise 6f 

kme-stfrne^ in the valley of tlie Re4 Mayn^ a(iid are now co^ 

vered with gypsum, § 69I9 H* 
Marine bodes contadned m iOHd^fi&ne near Pinuif § § 463, 

468, 11/ 

■ .. . '' ■ I ' ' ^ i ■ ' . i . M ■ neaf the B^Aer, J § 579 

—581, II. 
Strata of saud'Stohe,^ at Tkarand, containing marine ho£i$^ 

and covered with safid, mixed with ^iuta in Which also flitf- 

rine bodiei are foundy ^ 431, I. 
jtrgillaceoiis strata containing marhe bodieSy and covered nith 

strata of sand, near Ze//, $ 160, !• ' . 

Strata of sand, one of which contains* ahandapce of umirnir 

bvoalveSf near Aix^ta-^hapeUe, § !^59, I. 
Vegetables io strata of fond^oof audmarfA^ I^Ji^« in a strataiH 

containing iron^ between marble^stratOy in the B«r^i, 

$ a8Q> I. '* 

JF7Z»/« in the sand, near Osnaburg^ which contain miirif»« Mi^, 
and inust evidently have been formed in strata of cialk di9< 
solved on the bed of the ancientyeayji § 155, 158, 1. 



K ••■•. 



Phenomena of Breccias. 



bteccias of the Falorsinp observed by M. de Saussure, { J 14, 

15, I. 
Strata of ftreccia between the Alps and the Jt/ra, § 138, L 

• — — - in the valley of Tharand, § 429, I. 

— ^^— ; of Walter dorf, § 581, JL 

Masses of breccia^ in Hesse^ containing the same primordial 

gravel which is found in the sand there, § $ 228, 230^ 

231, I. 

The same circutostande in Bohejnia, § § 734, 735, 75^, II. 

WThe 
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V. 



The latest precipitation m tlie ancient sea was pure quarizeous 
sand, which is spread over all the preceding kinds of 
'Strata. 

* Strata of this Sand described 

Near Dasseldotf, $ 151, I. 

Near Darmstadt, ^ § 235, 238, 240, I. . 

In the country of Bremen, § § 283, 285 — ^287, I. 

Near Lunenburg, § 322, I. 

In the country of Hanover, § § 332—334, 339, 341, 343, I. 

On lime^stone and sand^stone near the Hartz, § § 345, 388, !• 

^' " '' — near Bruawmick, J 368, I. 

In Brmdenburg, §§408, 414, 421 — 423, $$ 595, 5^7, 599, 

601, 602, II. 
On granite near Herrnhutte, § 478,' II« 
In Silesia, § $ 583, 585, 587, H. 
On sandstone ner«r Buntzlau, § 584, IT, 
On certain eminences in the Fichtelberg, § 717> !!• 



* * That these strata must have participated in the latest cataS'^ 

trophes of the stony strata appears 

"SeBX Boitzenburg, § 311, I. 
In a cliff bordering the Havd, § 60J, IL 
Jn a^rdni^ifthill of which the summit is oovated with thi9.taiKf| 
at Meisseny § 809, H* 



H I i H 
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Exemplification of the difference 



Between this saiid, and that consolidated in strata on which it 
Ues^ near Zellf § 159, !• 

Betwe^il 
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Between this sand and tlie smtd produced from triturated gra- 
nffe on the bed of the Bober^ $ 589» II. 



In the course of the period during which the strata were 
formed, they underwent mzny catastrophes; (i.e. mptum, 
attended with the partial subsidence of the intermediarif 
masses and the angular motion of those which remaioed sU ' 
the highest level ; and thus became the ridges of kills and 
mountains now existing on oor cpntiUents, These ecu 
iastropheSf which determined the present form of tj^e surface 
pf th^ earth, were occcasipnied by cavertts, pro^uc^d under 
the strata f in consequence of the gradual penetration of the 
water of the sea among the pulverulent particles ori^nally 

cpmposing the mass of the globe* 



External proof s of the Ci^tastrophes of the. strata^ yi_Vllf. 



VI. 

That pullieSf combes, and simple clefts, have resulted from 
these' Catastrophes, and not from the action of running 
waters, is evidently shewn by their various pbenomeno* 

♦ The opposite sides o/vaUi^s corfiposed ofdifcrent substances. 

Valley of Grand bordered with schistus on oue sid^, and gup^ 

sum on the other, § 353, I. 
Narrow valley of the Bode, with 'wacke on one side, and the 

granitic obelisk of the Rosse^trap on the other, § 384, I. 
V|ile near Ilsenburg, with marl^atone on one side, and sckislns 

on the other, § 391, I. 
Valley of Tharand, with porphi/ry on one side, and ^cttfon 

the other, § 430, I. 

Banks 
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Bank% of the Bober cgmppsed of different kinds of gra/tUt^ 

§571,11. 
Combe near the Biiber, with granite on one side^ and. gndsi 

and schistus on the other, § 57h II* 

• • Different incUritUions of the strata on the opposite sides of 

\k ' valliesm 

On the banks of the Lcinty J f l6i9, 19I, I. 

^1 ^f the Sicker^ $ 188, I. 

On the sides of a combe near Hof § 629, If? 

:— of ^ cleft at the foot of the Biliner-steinj § 766, 

II- 

* ♦ * Differences in the height and form of the opposite sides of 

Tallies. 

Of the opposite banks of the Seyon, § 86, U 

*■ ' of the DouXf § 105, I. 

of the Weser, § § l63, 366, I, 

of the Elbe, 403, 46^, I, j § 733^ 

793, 802, 804, 806. 808, 313, 316, 818, U. 

of the Bober, § § 555, 557, 55S, U. 



Of the opposite sides of a valley near Pyrmont, J 366, 1. 

_j of the fracture from the bottom of whick 

the Rosse^trap, §§, 383, 384, 1. 

•*** Differences of declivity in the same valley * 

In the bed of the Kemnitz, $$ 499f 57^,' II. 

In the valley of the White Mayn^ § 638, IL 

In the bed of the Ell>e, 777, II. 

Shewn by a cascade on the course of the Doux, § 69, h 

^ -.- — of the Reuse, § SS, I. 

— — — . of the Suxe, § 126, I. 

■■ ' of the Bode, § 388, I, 

* — _- .-, of a brook at Rade»i § (' 

472,473,11. 

' of the Jro4f/, « ^IZ, $13, 

11. -» . . 

Shewa 
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Shewn t)y a cascade on the course of tjii« EHfC^ § § 535, 53^1 

11. 
" by masses of strata formiag bars across the course of 

the Sober, § $ 566, 5>79y U- 

• # # # • Cavities and large horizontal spaces on the course of 
streams ; the former producing Lakes and Pools^ and the latter 
' being inundated when the streams are swelled. 

Lake on the course of the Doux, § § 57> 68, I. 
Lakes of Neufohatel and Bienne, § $,130, 133, I* 
Lake near Lockum, § 339, I* 

.Lakes on the course of the Spree, $ 407, I. $ 598, IL 
~ of the Havel, § § 407, 409, I. § § 598, 

601. 
Pools on the courses of the rivers descending fron^ the Giant's 

mountains^ § § 498, 543, 547, 553, II. 
^^^ . of the principal branches of the Mayn, 

§ 642, II. 

- of the other streams proceeding from the 



Fichtelberg, § 725, II. 
Horizontal spaces on the course of the Ecker and the Ocker, 

§ § 397, 398, I. 

" * ' '■ '■ ■ of the Bober, § § 554, 555, 

562, «64, 568, h69, 574>, 577, 590, II. 

of the Oder, § § 59O, 596, 



"^^mm ■ I 



604, II. 

of the Elbe, § § 604, 69*, 



—■—* 



813, 815, 820, 827, 834, II. 

of the Elster, §619, II. 

. ■■« " ■ of the waters of the valley 



of Berneck, § 638, II. 

^ ™.^ _- of the Wiestnt, $ $ 653, 679y 



II. 

» > ' .. '. . ' >' ■ ■ '., .,, , of the Red Mayn, § § 6%6, 

694, II. 

••**•• Differences of breadth in the same valley. 
In the Vahde^Tr avers y § § 46 «— 43, 83, 84, 139, I* 
In the valley of the Doux, § § 67, 69, 105—107, U 



tn llie valley of the Sei/on, § § 91, 95, I. . 

— . of the Suze, § § 118, 119, 123—126, 128, 129, h 

m of the Lcinc, § 344, I. 

of the Ockerl § 39», I. 

— — — of Tkarandy $ § 426 — 430, I. 

In yallies near the £/Ae, $ § 46 1, 809, SH*. H. 
In the valley of the Zachel, § § 504—507, ^^^y H* 

. -of the Elbe, §§ 535, 537, 771, 77^—776, fSO, 

781, 786 a^ 799, 800, 804, 806, 11, 

- — of the Bo6cr, § \ 555, 561, 562, 564, 565, 568 

—577, 582, II. 

of the Whiie Mayn, § § 637, 638, II. 

r- of the Wment, ^ 5 653, 659, 662, 675, 680, 681, 



IL 

; ef ih^ Eg&, §^735—797, 741, 742, II. 

1-, — — of the Topel, § § 743, 745. II. 



• «••••• Various marks of fractures and subsideneeSm. 

Iii vallies near Esbeck, § § 165, l68, 169, I. 

In the valley of the Ldn^y H Iftl, 344, 345, I. 

In a valley near Cassel, J § 220, 221^ I. 

In the valley of the R/unCy § $ 243, 247* I. 

In a vale neai*. Rheburg, § 339, , I, 

In vallies in the Hartz, § § 348—350, 380, 383—386, 395, I, 

In the valley of the Mulda, $ 438, I. 

In valleys and combes near Maxen, § § 454, 455, 457, ^^^t 

II. 
In a deep combe forming a low format a«ar the Elbe, $ § 6O8, 

609, II. 
In the valley of Sclileiss, § 624, II. 
Iq vallies and combes in the; country of Ba^reuth, §§62S$ 

633—636, 639, 644-.646, II. 
In the valley of the IFUscnt^}^ 653, 655, 662, 675— 67«, 

680, 688, II. 

. of the RedMayn, § § 685, 69I, II. 

: — of Carlsbad^ § § 741, 746, II. 

In a comb(5 near Brix, § J 76l, f62, II# 

Itnposm 
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• f»f***» Jftipestihility that Combes can have been formed hi/ 
the small quantities of water which Hop) in tiem^ shewn 

In a combe in the Jura, § ^ 25-^t7f I* 
In combes it) the Giant's mountains^ ^ $ 514, £169 533^ IF* 
In a combe opening into the valley of the Bober^ § f 73, 1I« 
— — — near Carlsbad j $ 749, IL 



Clefts and Fractured in the strata^ attended with 
various accidents* 



La Rochefendue^ $$ 7t)— 7?» !• 

Clfft affording passage to the Seyony §§ 9I9 136, 1. 

Clefts in the rocks which border the VaUSt^^lmMer^ ^ 121, T. 

affordipg passage to the Surze^ (§ 1^3^ 1^5^ 126, 128, 

129, 1. 
- in the sandMone rocks near Raden^ §$ 459 — 46 1, 471, 



47*, \l 
Cleft affording passage to a rivulet wl^ich ^oins the Bobcr^ \ 

583, IF. 

.. to the Elstery 5 6l7, II, 

Clefts ip the hills near GefeU^ $ 60,7 y !!• 

Cleft in the hills near Muggendorf $§ 664, 672^ 673t lU 

affording passage to a brook near T'dpliz^ § 770, II. 

Fracture of the strata in Freyherg^ which foript the boundary 

pf the district of the mines, J 451, 1. 



Tbe mountains and hills of the present continents are formed 
by the masses of various kinds of stratoy which were left by 
Jhe cata$trophi:s at a higher leyel than the rest^ 



♦ 5/«/« 



. / 
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* Stale if the abrupt sides of our present eminepcesy skewmg tktm 
to have become such by the subsidence of masses of strata ori- 
ginally continuous with those which sompose them. 

Abrupt sides oi the mountains encompassing a low space in^ 
the Jura, near the entrance of that chain from Franchc 
Comti, § 23, 1. 

■ ■■ of the Creux^du^Ventf § 50, I. 

— ' ' j of Mont Saltvey § 135, 1. 

' of the hill at Osterwald, § 359, 1. 

■ ^ of the Regensteittf § 388, I. 

— of hills near Lbbau, § 477 » !!• 

• of the Schmee-grid^e, $J 520—522, II. 

— of the Mole, § 52S, IK 

of granitic eminences above Carload, $§ 74 Ij 



748, II. 

of the ErtZ'geb'drge, f 768, II. 

M of eminences near the Elbe, ^7^797919 It* 



The strata, now composing the summits of many eminences^ 
originally covered by other strata which have slipped down on 
' the sides. 

Granitic pyramid of the Rosse-trap left uncovered by the 

fracture and subsidence of strata of grey wacke^ $§ 381— 38S, 

I. 
Granitic chain of the Giant's mountains bordered on both sides 

with ridges of micaceous schi^tus and quartz, §§ 488, 494, U, 
t ^ ' \ ' ' of the Fichtelberg bordered with ridges of 

schistus a»d gneiss, §§ ^94— 696, 705, 717, II. 
Schistose chain at Zierenberg left uncovered by the slipping 

down of strata of lime^stone and sand^stone, § 231, I. 
The HopC'Vfarte composed of strata of lime^stone, which by th#: 

ilipping down of those of sand-stone, arc left uncovered ou 

the summit, $ 226j h 

^•^ The 
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The same strata which form the summih cf emhteHcnfmi 
near them at a lower leveL 

The same calcareous strata which form Ihe summits of the Jura 

compose also the hi/Is and plains of Francke-ComtS aAd Bsr* 

gmdy, §§ 53, 141, 144r— 146, I. 
Hills composed of the same strata likewise occupy the space 

between the foot of the Jura and the Alps^ ^ 129, I, 
Masses oilimC'Stone and marl, which, having been broken off 

from the strata of the Jura, have separated in their fall, 

slipping down one over another, and now rest against the 

foot of the chain, $§ 54 — 57, 88—90, 130—132, I. 
The strata which compose the summit of the Grand Sslkt 

fofrm also that of the Petit Salive at a lower level, $} 134, 

135, I. 
Mounts near tlsenburg composed of the same strata as a 

neighbouring hill, j 391 , I. 
Low soil near Jvma formed by the subsidence of masses ©f 

strata originally continuous with the surrounding hills, { 

622, IL 



$ i* 



**** Various kinds of strata now found at the same level uith 

which they originally covered, 

Intermixture of hills of limestone and sand-^tone nesiT Osnabvrg, 

§ 152, I. 

■' ' ' near Pyrmwt^ 

§ l64, I. 
— of schistus and limc'Stone on the borders 



of the HartZy § 173, J. 

■ of lime-stone and sand.stone near Gotiin* 



gc«, $$ 190, 191, I. 

— '• ____^ : jjj Hesse, '^ 

195, 202, 208, J. 
■'■ ■ of various kind of strata near Aix-h' 



C/ta^elle, §§ 259~26l, 1. 

Intermixture 
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Iixtermixture of hills and rocks ofgntUM, iitniiCf sndporpkyrjl 

near Dresden, §§ 424, 4264 427, I. 
— — ^ of granite and sand-stone, near the Elbe, 

§ 47^} II- .... V 

of granite^ gneiss^ schUtus^ and basalts^ 

- _ J J 



near Hernkuite, ^ 481—483, II 

<— » of granite and basalts^ near the foot of 



the Giant's mountains, §§ 500, 503, 11. 

of limC'Stone and sandstone^ in tb* 



country oiBayreuth, §§ 640, 641, 646, 652, 653, 682, 683^ 
686, II. . 

- of schistose and basaltic cones, near Biliftf 



5$ 764—766, 11. 

Insulated rock of granite ^ and another of sienite, in a sand^ 
soily forming the commencement of a.chaiu composed of 
primordial strata which borders the country of Befgsfrass, §§ 
238,241,242,1. 

Mount of gypsum near another of chalky in the saniji sofl n^ar 
Lunenburg, § 320, !• 



Similarity in the forms of contiguous hills, shewing them 
to have been produced bfihe ernne catastrophes. 



Hills abrupt on one side, and on the other descending in %* 
gentle slope, in the country of Han&ver^ § 19O, I. 



in Hesse, § 208, I. 



iu Brandenburg, 5$ 414—416, I. 



in Bohemia, § 754, II. 



Angular ridges and pyramids bordering the Elbe, ^ 464, 468, 
470, 474, 78-2—784, 787, 7^1, 795y 796, 8O6, 813, II. 

Pyramidal emuiences at the foot of the Giant's mountains, §^ 
500, 503, II. 

4 Granitic 
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Gramtic cones in the Ficktelberg^ §§ 709, 711} TMi 7]8^7?(^ 
II. 



•••♦•• Irregular subsidence of tht fractured matseSy nmo found 
at various levels, skswn ij/ rocks and other inequalities of ike 
surface. 

Uneven surface of the plain between Dole and Dyon, § 145, 1. 

'■ — of a sandy hill near Lunenburg^ § 321, I. 

Rocks rising above the sand in the hiUs of liehburg and the 

plain at their foot, §§ 333, 334, I. 
Pyramidal projections on a hill near Osterwald, § 36q, 1. 
Schistose pyramids on the foot of the Hartz, § 390, 1. 
Characters of irregnlar subsidence in a tract of Ihnestone kills 

in BrandiPnlmrg^ §5 ^^^ — *17j !• 
Cavities in the slope of the Scknee-Koppe, which receive the 

.^UFAters of the mountain, and thus have become hikes, § 

* 529, n. 

Rocks on the slopes of the Giant's mountainSy § 550, If. 
Calcareous rocks at Sans-partilf §§ 647> 648, 649 ^9 650, 11. 
Pyramidal rocks on the summit of the Bilincr'Steiiiy § 7^^% H* 



Tb« mod«e./tn which mountains and tallies were produced, 
exenipliEed by the pfaeHonieua of ice in the Elbc^ §§ 303, 
^04, K 



VIIL 

The strata, during their subsidences, assumed various degrees 
mi inclination^ 



Section 
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♦ Sections of strata vartousfy inclined. 

• • * 

In the Juray^ 23^ 28, 35, 50, 54, 56^ 58, 65, 83, 86, 105, ]21| 

123, 125, 126, 128, 140, 1. ^ 
Id the plains of Franche-^Comti and burgundy y ^$141, 145, !# 
In^he Deister and other hills near Hanm)ery § l62, L 
In Hme^stone and sand-stone hills near Fyrmont, § l64^ I« 
In the HartZy §§ 173, 349, 383, 384, 386, I. 
In the country of Hesse, ^ 202, 208, 220, 221, L 
Jfear Aix-la-Chapelle^ §§ 259, 260, I. 
Near Boitzenburgy § 311, t. 
In tlie hills of Rudersdorfy §§ 415^ 416, 1. 
In hills near Dresdeny §§ 424, 426, 429i !• 
In the sides of the valley of the Mulda, § 438, I. . ; ; 

In rocks near the ElbCy §§ 46l, 462, 787> 789, 815, 11; 
In ^he hill of Herrnhuttey $ 482, 11. 
In the Dreslerhergy § 488, II. 
In a cliff l;>ordering the Havel, ( 601, IL 
In the sides of vallies and comhes in Saxony ^ §$ 615^ 620, 62i^ 

624,11. 
In the Fichtelbergy J$ 693, 695y IL 
In the Cammer-hiigely § 731, I L 
In the valley of the Tdpely §§ 746—748, 11. 
Ill a hill near Carhbady § 750, IL 
In the side of a combe near the Eger^ § 7^9i H* 



*• lE,dges of dipping strata appearing on. the summiis ofhilk* 

Forming ridges aCr(>ss an eminence in the Juray §§ 58 «, SS, L 

' ■ across hills near the HartZy §§ 377* 387, 388, L 

*— — — across the Grosse-rad, §§ 524, 525, II. 



Split at the top into many laminae, on a hill near Ostenoali^ 

§ ^S9f 1. 

^ — into angular columns^ on the RoUen-stein, ^ 

714, IL 

1 ■ " ■ into pyramids on the Bilinermst^n^ $ 766^ Hi 



m ' .1 



tot. XI. £• Internal 
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Intcmtti proof $. of (%e eettattrofhts of the strata, IX — XIII. 



IX. 

'Fbenomena of 



* MetalUc Veina. 



V^cin of lead and tihtr in \kt Hurtty m wbicb is a eavitf 

forming a grotto ofsiBgular beauty, $§ 18^2 — 1#7» I- 
Veins cut througti by the fractures wfaicb, beuig attended witk 

the subsrdcince ef tbe intermediEry mass, produced the 

valley of Wildeman^ § 348, I. 
General phenomena of the mines^ of Frtybtrgf §§ 432— -449> ^* 
Proofs that the veins, in *^bo&r& mimes ^ere produced at sdcees* 
^ sire periods, §§ 435, 436, 449, !• 
— — that th€y were formed by precipitations against the 

sides of the fissures which contain them, § 439> I- 
Veins of quartz containing goldy at Gold^cronacky § GS^t II. 
Vein oi antimony y at Gold^cronachy § 6^3, II. 
False veins, in the Hartz, of later formation than tbe fn(r,f 

173,1. 
Differences in the strhta on the opposite sides of veinSf in tbf 

Hartz, § 173, I. 
^ I.- .. ■ ■ ^. . I ■ ■< . ■!■ I. Ill ■ li w . ■■ ■ I ■ M in iw 

mines of Treyberg, § 437, !• 
Masses of quartz containing reins of black iron ort scatterei 
in vales in the Fichfelberg mountains, $§ 696, 765, II. 



** Veins composed of different suhstmcei* 

Feins of white quartz in a fibrous schistus, at Zierenbergj J 233,1 
6iirapp\ti'!nefntCy in the Plautn-gruHd, ^ 436, L 
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Veins of trdtpp in granUe,- in the side of the small Schneegruie^ 

§ 52«, II. 
Siirprizingly Urge vein of agaite m gitewi^ near Afoxen, wliere a 

subsidence having taken place between two fractures, the 

ycin is now s^en to pass acrott the bed of a brook, §§ 4^55^^ 

457,11. 



X. 

Beds of Coal and Surturbrandt^ which are both shewn to hate 
proceeded from peat-moises sunk beneath the level of the 



Coal-pits, near AixAaXhapelU^ $$ 248 — 254, L 

■ ' ■ ■ in the hills near Rehburg, §§ 334, 335, 338j I* 

. at OsteromU, §§ 359—361, 1. 

Red of coal, in i\^t valley of Tharand^ § 427, I* 

• » in a valley at the foot of the ErtZ'gei>Urgij ovet 

Bome parts of whiqh a stratum >of gneift, has slipped, § 767^ 

Upper stratum of coal at OiterwM resembling wturhrandt, $ 

360,1. 
Beds of iurturbrandt In the mountain of CattenbiUy 5$ 1961 IpS, 

199, 201, 206, I. 

• I.. ' mMmmt Meianer^ ^§ 211-««-214, I* 

• in the Robelsberg, $$ 217, 218, I. 

" in the neighbouring countries, J 334, L 

■'■ ■ ' ■ - ■' . .'■ near Helmstedt, $ 370, L 



XI. 

The iis9rJkndjif^$, of ^ ffr^to id leej^ in Qifimic^* 



.. -'■ * 



set Quarry 
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Quarry of granite near Hernhutte^ § 48^, IL 

* of gneiss near Freyberg, § 450, I. 

■ " " ■» • of lime-stone near Rudersdorf^ $§ 414, 415, 1. 
■ " of sandstone in tbe Cattenbiil, § 197, I. 

- in a Ittll hear Rehburg^ §§ 335— *338y I< 

■■■ ' near Bai/reuthy § 644, !!• 



XII. 

Caverns are proved to have resulted from the unequal intentt 
subsidence of the strata^ while still under the waters of tbi 
scat " ' ^ 



Cavern near the issue of the Bierf, §^ 37'-^4«l, t. 

Grotto on the course of a brook near the E^e, ^J* 47^,473,11. 

Cliv&rns in Ba^reuth, $§ 655 — 66^, 664 — 670, II. 

Level of the. ancient sea at a particular period shewn bj tbe 

sea-sand and hones of lo/itVt ^e^r^ found in these cavernSj §J 

657, 658, 66h II. ' 

Cavern in the Ochsen^kopf, ^ 702, II. 



^ I* i ■ > <fc 



aa 



XIII. 

Subterranean streams, formed within the bosom ~ of the inoui 
tains, and issuing forth at the bottom of some of the neigh* 
bouring vallies. . .^ 



IfBue of the Reuse at St, Sulpi, §^ 2 . 4 "J If ^ 

of the Bied abore Motier^Tra vets^ § 36, • 

/ .x Iisae 
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Iisue pf a streanT' which joins the Reus^ §* 46^ I* 
of the Noiraigue, J§ 47^ 75, 77 1 I- 

— of a brook supposed to be the discharge of the wateps of 
the vale of Locle, §J 67 9 72> 73, I. 

— of four rivulets which unite to form the Longe^aiguc^ 



§«0, I. 

— of rivulets flowing to join the Suze^ §§ 119, 120, L 

in the Val'de-Tavanne, § 122, I. 



Discharge of the waters of the Lake of BtaUhres which lias 
been produced by a recent subsidence, §$ 60-— ^3, L 

-ii of a brook at Brevine^ ^ 63 a^h 

Intermittent torrent of St. Martin, §§ 99 — 102, 104, l. 

Tunnels on the course of that torrent into which the water 
sinks, 5 101, 1. 

■ " in the VaLdeJa^Sagne, ^77f I- 

■ near Chaux^de-Fond^ §§ 103, 104, L 

■ in the gypseous hill of Osterode, § 355, 1, 

Stream, at Chatix-de-Fondy which issues from one tunnel, and 

flows into another, J§ 107 — 113, I.' 
Two natural wells in which the water rises and falls, in the 

VaLde^Travers, $ 82, 1. 



Proofs of the - subsidence of the fractured strata into Cofcems 
filled with air an«l water, the compression of which by the 
descending masses produced explosions on the bed of tbd 
ancient sea, XIV— T-X VI, 



XIV. 

The blocks of stone now scattered on our continents are de- 
n^onstrated by their various phenomena, not to have mi* 
grated in any manner on the surface, but to be fragments 
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of the shattered iirata^ whieh were Compelled fromi^itfitt 
during the catastrophes* 



* Blocks of natures extraneous to the strata on wUch thef He. 

Blocks of primordial stones mixed with others of Ume-stoue, oa 
the original slopes of the calcareous chain of the Jura^ §$ 31) 

/ 42, 46, 50, 53, 102, 114, 121, h 

» I ■ ■ in a stratum of white ck^, which 

lies beneath a bed of surturbrandtj, in the Meisn^, tljis bed 
being covered by a stratum of sandstone overspread with 
basaltic rubbish, § ^11, I. 

to a great depth in tiie sandj near 



Aix-la-Ckapelle, §J 248, 254, U 

very abundant in the sandy soil o( 



Bremen, §$.274—285, 287—290, 293, 301, 365, 312, 3l6, 
318, 319,351,332,1. 

in such quantities as to form a sh. 



perficial stratum on a hill of marhstone near Ilsenburg, §{ 
390, 391, I. 

in sandy soil in Brandehurg^ $$ 409, 



414, 417, 1. §§ 597, 599, 6oi, 602, II. 

' " near Dresden, § 451, I. 

in the sandy plains near the granitic 



chain of th^ Gianfs mounUdns, but very different ih species 
from the strata of that chain, § 487, II. 

■^— ^ * in sand, near Sprottau, §586, II. 

-^ intermixed with a great variety of 



others, on different soils in Bohemia^ $$ 727> 730, 732 — 7^6^ 

749, 752, 75^, 755, 757—760, 76'9, 777y 780, II. 
^ . ;„,.- — on sandrstone, near the Elbe, § 802, 

II. 
I of granite and sienite, in heath-sandy near Darmstadt, 

§§ 236, 240, I. 

^^^- — in sandj in the country of Brunaoickf §§ 36S, 

*PQ^40?, T, 

BlQCks 
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fihckt of granite in tbe HartZy of a species different from the 
' granitic strata of that chain, §§ 378, 379, 386, I. 
J" ' and white quartz, near Hermhntte, whera no 

strata of the latter appear, 5§ 482, 483, 48.5, II, 
Blocks of granite and tiT^iYe qmrtz ou a hili of ^;iei«, near the 

JJo^er, J 575, II. 
" on argillaceous schistus, near the Bober, J 

582, II. 

— on the schistose ridges of tlje Fiohtelberg, $ 



696, IL 

on the slope of the OcJisen-kopf, but different 



from the granite of the mountain, § 703, II. 

of white quartz on various soils in Saxsny, §§ 6l4^ 621, 



622, 627, 628, II. 

' " in the country of Bayreuth, §§ 630, 



632, IL 

J I » * '■ containing veins of black iron ore, in vales on 

the opposite sides of the granitic chain of t^e Fichtelberg, ^§ 
696, 705, II. 

.■ " '-■ of a brown quartzeous stone, on sandj/ soils, between 
Leipzig and ZeiYz, §$ 6l2 — 615, II. 

of granulated quartz, on granitic sand coyering strata of 



schistus and ^ejf wacAre, in the Hartz, §§ 174 — 176, 1. 

and very hard sand^stone, on hilU 



of lime-stone and sand'Stone, in Hesse, §§ 19^, 220, 1. 

— dispersed over a very extensive 



tract of country in which no strata of this stone appear, ex. - 
cept in rocks near AixM^Chapelle, § 260, 1. 

near Helmstedt, $J ^GQ, 374, 1. 



of a hard sand^stone, on strata of sand of a different 

nature intermixed with blocks of granite, in the country of 
Hanover, $§ l63— 165, 334, 339, 358, 359, 366, I. 

in Hesse, §§ 197, 207, 209, 1. 



— of a stone composed of black hornbleiide and red feld" 
ipar, nesLV Potsdam, § 6OO, 838 — 843, II.> 

of a hard lime-^tone, extraneous to the strata, in the 



country oi Hanover, J$ 1 66— 170, 190, 363, 1. 

ilock 






424 

lUockM of a sanirstone tmeqaally decompoftedy neat Brwumd, 

§ 368, I. 
••- of grM«-«/ew, on the oppoiitfe sides of the Fiohi€^§, 

§§693,706,727,11. 
Prisms of rock-crystal ainoag blocks of primordiiU. sttmea, on tb« 

summit of the Chaumont, § 137, I* 



*»-<■ 



•^ Blocks of primordial stones not scattered in quantities propor* 
tional to their distance from the mountaiiis whence they have 6ceii 
supposed to proceed. 

Abundance of primordial blocks in Franche-^omti^ oa the side 

of the Jura farthest from the j^lpsy §§ 23, 27, L 
Tracts of country near the granitic chain of the Harti, in 

which scarcely any granitic blocks are found, §§ 170, 343, 

343, 346, 356, 568, 378, 390, I, 
Vast abundance of blocks in the peninsula of Bref^en^ at a dis* 

tancc from any mountain, §§ 274 — 285, 287, 3l6, 332, 1. 
Large blocks of granite^ near BergstrasSy separated by several 

ridges of hills from the Giant's mountains^ § 485, II. 
Tract of ground, near the Fichtelbergy where no blocks oigra$\t^ 

are found, § ^^Q^ Hf 



♦*• Spaces cohered with blocks alternating with other spacef tn 

which notie appear, 

^ea,r Osnaburg, §§ 151—153, 155, I. 
Near Han(ycer, §§159, I60, 341, 342, L 
In Bremen, §§ 284, 288—290, 321, I. 
Near Wolfenhiittel, §§ 398, 399, I. 
Near Brunswick, §§ 399—402, 1. 
Near the Oder, §§ 587, 595, II. 
Jn Saxony f §§ 602, 609, 837, IL 

Bhclt 



485 



•••• BIbcIcs on eminences^ which they cannot have ascended by any 
causey since those eminences have been at their preseni relative 
level. 

In the Jura, $§ 34, 35, 43, 49, 91, 128, 137, L 

In the Hartz, §§ 174, 175, 1. 

On the Tqfelfichte, §§ 489, 490, II. 

On the LuQhsberg, §§ 721, 72?, II. 



m^ 



***** Eminences composed of Blocks. 

Promontory in the Jura, $ 9^, !• 

Many eminences in the HartZj ^$ 175, 177, I* 

The Ilsetistein, §§ 394, 395, I. 

The Borsberg, §§ 452, 453, 1. 

Summit of the Nelken-steitiy § 570, II. 

of the Ochsen^kopfy §§ 698, 700—702, II. 

■ of the Schnee-bergy § 701, If. 

Promontory advancing from the Luchsberg^ § 719, lU 



****** Blocks shewn not to have been brought dovm frbm the 

mountains by streams. 

i 

Blocks on the bed of the Reuse ^ § 37, !• 

■ ■ ■ on the course of the rivers proceeding from the Hartz, $$ 

S97r 398, 1. 

■ ■ ' ■ ■ ■ ■ ■ from the Gianfe 

mountains, §§ 495, 496, 506—511, 515, 539—541, 543, 554, 
557, 562--565, 575, 577, II. 

•— from the FichttU 



■<*'» « 



berg, §§ 6$8,689, 717, 11. 



•••*••• RoimJed Btoch reduced to their present form by ike it- 
enmptsitioii of cAeir atigles, and not by the action ofriuauiig 
mat en. 

In the Val de Rus, ^ 93, 95—99, 102, I. 

On the bed and sides of tlie Zackel, ^J 505— 510, 540, 5S4, IL 

of a brook which joins that river, $ j|^ 

II. ^ 

— of the Lillle Zackel, § 515, II. 

On the Gianl't nuuatains, ^^ 542, 543, 54"), 551, II. 
On the bed and sides of the Bober, 5^ 555, 557, 559, 

565. 367, 572, II. 
In the valley of Walterdurf, § 579, II- 






whieh indicate the expuhion of the Bloch 

from Ktthin. 



Situations of some of ihe blocks on the Jura, §§ 34, 50, 52, 79, I 

91, 128,130, 137, 138, 140,1. | 

Cavity which has its sides covered with blocks, and appears lo 

have been the focus of their explosion, near Osnaburg, { j 151, ! 
155, I. 

■ — — ■■ near Zarreiidorf, J 156, | 



Cavitiet of the 



e kind 



n Bremen, } 5S4, I. 

enr Lunenburg, § 322, 1. 

held, bearing similar characters, { 



A low space near 

713, II. 
Slacks which, having been thrown up by exploiiom, 

ia thai]- fall, on the Chuumont, § 137, !• 
The same phenomenon, oit a slope on the bank ■ 
. $ 14CS I. 

— in Brmen, J 289, I. 



^ 



Mf 



XV. 

•f ' ' '. . 

The siony strata are frequently covered with a loose superficial 

soil extraneous to their nature^ 

Loose soil containing blocks and gravel of white quartz and grey 
wackey on schistose hills in Saxony, §§ 621 — 623, d^T, lU 

*' produced by the trituration of masses of strata du» 

ring the catastrophes, and covering the fc^s^^o^e ridges which 
border the Fichtelberg, §§ 693, 6^5, II. 

oisand and granitic rubbish on sofld^stfrne in Bohemia 



$ 755, II, 



XVI. 



The Gravel contained in the superficial soil is composed eitlier 
oi fragments of stony strata, expelled, like the blocks^ from 
within, or of silices^ formed in calcareous strata which wer« 
tmohed while still covered by the ancient sea. 



• Gravel composed of fragments of stony strati* 

Of primordial stones on the bed of the Eder^ and in the soil of 
the neighbouring hilia, $$ 224, 225, 22B, I. 

■■I - ■ — mixed with a great variety of marine ejtir. 

vicBy which shew it to have existed in the form of gravel bii 
the bed of the ancient sea, near AixJa'Chapelle^ J 256, 1. 

and other stones, in the country of Hanover, §{ 



357, 364, I. 

hear Belmstedt^ § 366, I. 



Of xvhiti qiidrfz, on the beds of streams in Saxony, and iii the 
soil of the neighbouring hills, §§ 6l3, 628, II, 

Routid'ed fragments of thii kiesel-schiefer, or touch^stonej oh tlhe 
bed of a brook, and in the loose soil of a valley, of the. 

• Sittceoui 



4S8 



•• Siliceous Gfavel. 

Flints containing marine bodies and chalk, in the sand^ in the 

« oountry of Hanofoerj $§ 155, 156, 158, 341, I. 

■ ■- abounding in the sandy throughout a very extensive tract 

in which no chalk appears, except in a hill near AixUa-ChOm 

pelky § 261 9 L 
Soil| uear Calais, composed of siliceotts gravel differing entirely 

in its nature froni the Jlints contained in the chalk of the 

neighbouring cliffs, § ^69, I. 
Siliceous gravel in Bremen, $ 289, !• 
- near Dresden, § 431, 1. 

Flints intermixed with masses of amber^ iu the sand, near tb9 

Giant'^ mowiiaim, § 487> Ih 



XVII. 

Phenomena which indicate the existence of ancient Vokano^i 



• Basalts, which were probably produced by Lavas bursting forth 

on the bed of the ancient sea* 

Basalts in the form of polyedrical wedges containing ballSy on 

the Dransbergy §§ 193 a, 194, I. 
I'he same on the Cattenbul, § 20CI L 
, , on the Meisner, §§ 209—213, I. 

^^,. . on the Robelsberg, §§ 217, 218, I. 
■■■. on mountains near Cassel, §§ 221, !^22, L 

, on various hills in Hesse, §§ 226, 229) I* 

Bock of basaltic prisms on the summit of the Spitzberg, ^ ^79* 

II. 

A hill rising from the same base composed of spherical basaltic 
mosses, each containing many balls, § 480, II. 

Stratum of basaltic balls on one side of the granitic hill of 
Hcrmhutte, § 482, II, 

Basaltic 
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Basaltic balls scattered over a horizontal tract near TopUZf ^ 

769 J 770,11. 
Regular arrangement of basalts iu hills bordering the Rkine, $ 

247,1. 
I — near the JB/fte, §§ 775, 

781,11. 
Association of regular basalts mih rocks of the same stone ir« 

regularly fractured in the hill of Stolpen, $ 47^, II- 
Basalts containing olivin on the granitic hiU of Hertxberg, f 

497,11. -- 

■* in strata on the skirts of the Giant's mountains^ ^ 500, 

II. 

• on a hill above the Welt'-ende, § 559, II» 

on the summits of motnts belonging to the Fichtelbergy 



§ 724, II. 

of eminences near the Egtr^ § 728; IL 



Basaltic mount, near Langtvasser, § 499^ H* 

near the Bober, § 57S, II. 



-* cones, in Bohemia^ §4 7-50 — 753, 7^, H* 

- summits of some of the gneiss mountains of the ErtZ'> 



gebUrge, § 768, II. 

— - — fragments scattered in Bohemia, § 734, II. 

in strata alternating with others of clat/p in 



the Cammer-hugel, in which there is a cavity evidently pro*t 
duced by internal fire, §$731, 732> II. 



•♦ 



Remains of sunken Volcanic Cones. 



On a hill near Go«i«g«^ 192, 193 «, 06, 1. 

At Cassel, §§ 222, 223, 1. 

Near Darmstadt^ $$ 239; 240, 242, 1» . 



SECOND 



iSP^lW^ 



SECOND PERIOD, 

Which is still continuing, and which commenced at tfie epocb 
fthen our tontinentSf being <iAmi4ofKed hij thp sea^ becwf 
subject to tb^ action of atmospherical comm^* 



XVIII, 

^ince mvers began to flow, the^ have carried on various ope* 

lations on their banks and beds. 



* The loose soil washed awo^ by streams^ im cleurmg tinr ekamuk^ 
and the blocks and graioels originfifly contmned in it kft wnsis* 

. vered on their beds. 

Primordial stones left uncovered on the b6d of the Reuse, J 

37, I. 
Blocks on the bed of a brook near Cassel, § 221, I. 

Gravel on the bed of the Eder, §$ 224, 225, 1. 

Blocks on the bed of the Ecker, § 39^, I. 

Rounded granitic blocks on the bed of the Little Zackel^ $ 5l5, 

II. 

' ■ '. ' . ■'»' ^ of the Bober^ §§ 564, 567$ 

IL 
Gravel on the bed. of some rivulets in Saxony ^ j§ 609, 628, II< 

■ M of the Elster, §§ 6l3, 619, II. 

Stones on the bed of thelied Mayn, §§ 688, 69^^ II. 

*.- and gravels on the bed of the Elbe^ §§ 778y 807, SiPi 

821, 830y 833, 835, IL 



•♦ Rounded 



^»' 



** Rounded bloch impelled hy some rivers along the narrow and 
rapid parts of their bedsy bai left stationary on the wide and 
horizontal parts. 

Sliewn on the bed of the Schwartzbach, § 496 f II. 

of the Zackel, $$ 50^—509, 539, 540, 554, 



11. 



. — of the Kockel, § 518, II. 

-.— of the Bobery §1 554, 564, 565, 567, II. 



•«' 



* Operations of Rivers in attacking their banh» 

Of the Elbe, §§ 501, 510, 324, 326, 327, 403, 405, L {$ SQ2l 

805, 817, 822, 835, II. 
Of the fVeser, § 366, !• 
Of the Bober, §$ 564, 574, 576, II« 
Of the Oder, $ 593, II. 
Of the Elster, § 620, II. 
Of the Red Mayn, § 686, II. 
Of the Rosla, § 728, II. 
Of the Eger, $ 742, II. 

Of a rivulet flowiug in a combe near JBrn, § 762^11* 
Of a brook which falls into the Elbe, § 812, II. 



>¥• 



• ••» 



In forming beaches and strands at the foot of their crumh' 
ling sides, which are thus preserved from farther demoUtionm 

Beach formed by the Oder, § 593, II. 
■ - — by the Red Mayn, §§ 686, 687, II- 
Beaches and strands formed by the Ettt^ $§ 804, 805, 817r 83Sv 
827, 835, 836, II. 



•firt# j„ 
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•••ft* 



Informing allttoial grounds, which narrow their channebt 

Allavi^l soils formed by the Rhine and the Moselle^ ^ 246. I. 

..„__. and islands formed by Ibe Elbe^ §§ 2^8, 299f 

302, 310, 312, 313, 315, ^24, 327, 404—406, I. §§ 607, 
780, 815, 817, 820, 821, 823—825, 833, 834, 836, II. 

■■ ■ by the Boher^ $$ 574, 590^ 



II. 

' ^ — by the Oder, 5$ 593, 59fi, 



IL 



••#••« ]ji raUing and levelling the bottom of their hedi, and 

the low grounds which border them. 

Soils raised and levelled by the Rcttse, §§ 37, 139, I- 

■ '. by the Ocker, ^^397^ Z9^y I. 

>■ by the Elbe, § 406, I. J§ 607, 6l0^ 

792, 800, 805, 807, 817, ^"IS, 827, 828, 836, II. 

—^ by rivulets which join the Elbcy $ 46I, 



IL 



^r^ 



II. 



■kMWMB^a 



736, II. 



«^ 



by the Zaekel, § 554, II. 

by the Bober, §§ 554, 568, 574, 576 

by the Oder, § 596, II. 

by the Elster, §§ 6l2, 6\9, 620, IL 

by streams in Ba^reuth, § 645, IL 

by the Wiesent, § G79, II. 

by the Red Mayn, § 694, 1 1. 

by the Eger and its branches, §J 7Z2f 

•bythe£ic^,$77lrn. 



XIX. 
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XXVI. 



Chronomeiers resultiog from tffe progress of agikulture and 

human labour* 



J^emolition of rocks near Kehhurg^ $ 3339 I. 

Names of places, in some parts of Germany^ indicative of the 

period when lands were Hrst takei) into cultivation, § 374> I. 

$ 643, II. 
Commencement of cultivation on lands abandoned by tb^ 

Bober, $ 57^, II. 
Progress of cultivation on bills bordering the Oder^ } 594, II. 

■■ ^ — - on slopes near the Elbty J 814, II. 

Af^i^ciai formation of qlluvial mls^ § 820, lU 



THS £N]># 



Ulw and Gilbert, PriAters» St. Jolin's Square, Lan^iiii. 



4^4 

Lake of Weissenstadt, §§710, 7l6, IL 

Piwh on the courses of the streamis descending from the Gmf$ 

mountains^ §§ 4J)3, 543, 547, 553, II. 
■ below the Sc/mee-gruhe^ § 621, IL 
Pool ou the course of a rivulet la Saxony^ % 609y II* 
pools ou the course of the branches of the Mayn^ § 642, II» 
^ ' of the Egcfj § 717, H. 



of the Nuah^ J 725, II. 



Small ]^on(ls and marshu spaces in tL^ vjalley qf ^e Wifsent^ ^ 
679y H. . 



^* 0/7fn horizontal spaces, in which, as in Lakes, Rivers kac^ 
deposited whatever matfrial^ they have collefted in their course^ 

On the course of the Doux, §$ 105, 107, 1- 

? — of the Reuse, § 139, I. 

'. of the Ocker^ $$ S97j 39^ I- 

'. of the Elbe, § 403, I. §§ 773, 780, 804, U. 

■- of the Buher, §§ 554, 564, 5G6, 568, II. 

? of the White Mayn, §§ 637, 038, II. 

of the Tbpel, § 7^^, H- 



XXI. 

Phenomena of Feat, 



feat'tnoss in the Val de la Sagne, $§ 75, 76, I. 

Teat formed, near Dunkirk, on a soil consisting of sea^ani 

which contains recent shells, § 2679. I. 
feat-moors in the country of Bremen, ^^^77^ ^8, 315, I. 
w near Lunenburgh, § 323, I. 

Feat-mwr 
3 
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tcatmp^t in t^. country lof JSm^oter, f$ 340, 341, X# 
JP^( filUog up |be Fkhtelaety § 6^9, II. 
■■' . ' on one side of the Odis^-hopff J 703, IL 
J^c<|^^9«r ia- jMrl^fc^ the Lake of WeuMnst^t isBituated, $ 711^ 
II. ' 



-^tfriMn which the £/acA; EUt^' isgues, ^ 93^, II* 



The {^tions of nmAiT^ waters^ of atmospherical causae au^ •! 
gravity J afford, by their progress, a variety of Chronometers^ 
manifestly indicating that our continents^ on which these 
/ actions have been ^exercised, cannot be of any higher antim 
^Kt/y than is asserted in the Mosaic HisroaT. XXII.—-* 
XXVI. 



xxir. 

Chr9n(meHr^ allbr<kd by the decomposition of various kinds ol 

stone. 



• Masses rounded hy the decomposition of their angles, 

Alasses rounded^ «vhile still remaining in their original situation 
in 2l granitic rock, near Darmstadt^ § 238j I. 

JRounded granitic blocks in the country of Bremen, §§ 282, 
285, I. 

Columnar piles of rounded lloeks of sand-stone, near the Eibe, 

§$ 460—467, il- 
■ ; of graniiCj in the Giant's 

mountains, §§ 510, 5l6, 517, 551, 552, 1 1. 
Rounded blocks of sand^stone on the course of the Bober, § 

580, II. 

rl2 SnuU 



